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REPORT FOR CHARACTERIZATION INVESTIGATION
GAMMA RADIATION SURVEY

(REV. 3)

LINDSAY LIGHT U SITE
316 E. ILLINOIS STREET

CHICAGO, ILLINOIS

EXECUTIVE SUMMARY

This report presents the results of a site characterization investigation of the property

located in downtown Chicago, Illinois, bounded by East Illinois Street on the south,

East Grand Avenue on the north. North Columbus Drive on the west, and North

.^ McClurg Court on the east. This report is the result of the implementation of the Work

Plan for Site Characterization Investigation, approved by USEPA May 13, 1994. The

objectives of the investigation were to identify the location and distribution of

contamination at the site, document the concentration and source of radioactive

materials at this site, and determine whether the material exhibited characteristics of

f hazardous waste.

The areal distribution and location of the radiological contaminants were evaluated

through an overland gamma radiation survey of the site using both a sodium iodide

(Nal) detector and a tissue equivalent doserate instrument. These surveys were

conducted site-wide on a 6 x 6 meter grid and on 1 x 1 meter grids for areas exhibiting

* > elevated gamma readings.

The surface survey results show consistently low background readings with distinct and

elevated gamma readings greater than the average background plus two standard

deviations in a few discrete areas. These data suggest the surface surveys are capable

of identifying the areas of gamma-emitting materials with an accuracy of about 1 to 2

meters for the contamination borders. The overland survey measured gamma radiation

ranging from background levels of 2484 counts per minute (CPM) at 1 cm elevation to

over 100 times area background level, maximum reading of 6.26 x 105 CPM. The

largest area and the area exhibiting the highest readings was the previous location of

the stable building which had housed the Lindsay Light operations. An additional

eleven (11) smaller areas also exhibited elevated gamma readings. Recognizing that the
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Lindsay Light operations occupied the building for more than 15 years (from 1916 to

1932) the walls and floors of the building may have become contaminated by the

monazite sand which was stored and processed in the building incidental to Lindsay's

gas mantle manufacturing operations. The smaller areas separate from or adjacent to

the building footprint may represent monazite sand-contaminated debris from the

building spread as a result of demolition and subsequent site grading. These areas may

also have been contaminated due to the sand, the processing residues, the thorium

nitrate, or gas mantle parts spilled or discarded during transportation or handling of

these materials.

The surface radiation data were evaluated and eight locations selected for down-hole

gamma surveys to explore the vertical extent of the radioactive materials. The down-

hole gamma logs generally extended to as deep as 6.5 meters, and one which reached a

of 9.6 meters. Several profiles encountered obstructions which prevented

deeper penetration. One complete profile was surveyed at an apparent background

location: three complete profiles and two obstructed profiles were surveyed at

transitional gamma radiation locations (one of the complete profiles may reflect

background conditions); and two complete profiles and one obstructed profile were

completed at locations showing elevated gamma radiation readings. Soil samples were

collected from one background location, two transitional locations and two locations

showing elevated gamma radiation. Laboratory analyses were conducted for waste

characterization and radioactive evaluation.

The vertical profiles of gamma radiation that showed the elevated gamma levels are

limited to the upper 2.5 meters, with the majority of elevated profiles occurring from

0.5 to 1.5 meters bdow the ground surface. Subsurface background levels were

generally less than 50 counts per second (CPS) (less than 3000 CPM). Transitional

levels were in the range of 800 to 1000 CPS (48,000 to 60,000 CPM). Elevated

gamma locations measured 9000 to slightly more than 11,000 CPS (540,000 to more

than 660.000 CPM). In several transitional and elevated gamma profiles, two maxima

were noted, suggesting two layers of contamination at depths of approximately 1 meter

and 2 meters.
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These overland gamma and down-hole gamma surveys define in general terms the

distribution and location, both horizontally and vertically, of the radioactive

contamination.

Analysis of the soil samples consisted of three components: gamma spectroscopy
(spec) analysis, isotopic thorium and isotopic uranium analysis, and RCRA hazardous
waste characterization. The two samples tested for RCRA hazardous waste
characterization did not exhibit results which would cause the material to be classified
as hazardous waste.

The gamma spectral analyses measured concentrations above minimum detectable levels

. for eleven isotopes. K-40, Tl-208, Pb-210, Pb-212, Pb-214, 3i-212, Bi-214, Ra-224

(surrogate detection by Pb-212). Ra-226 (measured as Pb-214), Ra-228 (measured as

Ac-228), and U-238 (measured as Th-234) were detected frequently enough to be

confidently identified. These isotopes are either naturally occurring isotopes, can be

readily identified as counting artifacts, or are present in the natural decay chains

/ (radionuclide breakdown products) of uranium and thorium, present in the monazite

sand suspected as the source of the contamination.

The three highest gamma spec measurements were subsequently analyzed for isotopic

uranium and isotopic thorium. The elevated gamma radiation samples measured

maximum concentrations of 71.5 pCi/gm U-234, 12.8 pCi/gm U-235, 52.3 pCi/gm

§ U-238, 334 pCi/gm Th-228, 263 pCi/gm Th-230, and 342 pCi/gm Th-232. Reanalysis
%rt^ of the highest gamma spec uranium concentration sample by alpha spectroscopy

measured 89.6 pCi/gm U-234, 10.4 pCi/gm U-235/236, and 82.8 pCi/gm U-238.

Total uranium and total thorium background concentrations in soil in the Chicago area

vary from less than 1 to about 3 pCi/gm (Myrick, et al., 1981; NCRP, 1975; NCRP,

1987). The measured concentration of uranium and thorium isotopes indicate these

elements exhibit isotopic ratios which show no evidence of uranium enrichment and are

considered reasonable for soils containing materials contaminated with monazite sand.

On the basis of the gamma spec and isotopic uranium and isotopic thorium analyses,

there is no indication of a radioactive contamination source other than the monazite

sand containing naturally occurring thorium, uranium and their respective breakdown

products.
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A rudimentary risk assessment was performed based on the doserate data collected with
the tissue equivalent instrument capable of responding to gamma ray energies from
17 KeV to 1.3 MeV. The only plausible exposure scenario for the site in its present
use as a paved parking lot is from direct exposure of lot attendants or lot patrons.
Under the most unlikely exposure conditions, the annual dose to an individual would
not exceed 4 mrem/yr, whereas a more reasonable scenario associated with the most
elevated location on she predicts a dose much less than 1 mrem/yr. That scenario has
the individual parking at the exact location of the most elevated gamma reading
165 n Rem/hr. 50 days a year (this assumes he/she is able to occupy this same parking
location approximately 20% of the time), standing on the location for 5 minutes each
day (165 n Rem/hr x 50 days/yr x 5 min/day x 1 hr/60 min. = 687.5 n Rem/yr or
0.7 mrem/yr). It should be noted that the footprint of this elevated location is about
6 inches in diameter and is located in a parking space where the car's engine or trunk
would normally be located. These facts render the exposure scenario for this site
unlikely. Therefore, based on this basic assessment, the site in its present condition
poses no additional radiological risk to lot attendants or patrons in excess of that
already present for general radiological (background) conditions associated with the
downtown Chicago area.

RGB95:AD5:ab
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(REV. 3)

LINDSAY LIGHT II SITE
316 E. ILLINOIS STREET

CHICAGO, ILLINOIS

1.0 INTRODUCTION

1.1 Objective

This report presents the results of the investigation conducted at the 316 East Illinois
Street site, herein referred to as the "Lindsay Light II Site" or "site", for the
characterization of radioactive contamination. The objective of the investigation was to

determine the type and relative quantities of radioactive materials present, the
hazardous waste characteristics of those materials, and the distribution or location of
these materials at the subject site.

1.2 Site Description and Site History

The Lindsay Light II site at 316 East Illinois Street in downtown Chicago, Illinois,

extends from East Illinois Street on the south to East Grand Avenue on the north. It is
bounded by Columbus Drive on the west and McClurg Court on the east. Figure 1-1 is
a location map, indicating the location of the property within the State of Illinois and
the City of Chicago. Figure 1-2 shows the general layout of the site. The dimensions
of the site are 66 meters (208 feet) north to south, and 186 meters (591 feet) east to

west which makes me site approximately 12,276 m2 (2.7 acres).

The property is presently undeveloped and has been used as a parking lot in recent

years. The parking lot is paved with asphalt and has guard rails that border it. The
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property is situated in an urban area, surrounded by commercial and residential
buildings. A shopping mall is located approximately 200 feet to the southeast. The
Chicago River is located 1/4 mile south of the she, and Lake Michigan is about 1/4
mile east of the site.

The Chicago Dock & Canal Company was founded in 1857. The Chicago Dock &
Canal Trust, the direct successor of The Chicago Dock & Canal Company, is a real
estate investment trust formed in 1962. Both companies are included in the reference
to 'Chicago Dock'. Chicago Dock records indicate that a portion of the property was
leased to the Lindsay Light Company from about 1915 to 1932. These records also
indicate that the property from 316 to 322 East Illinois was rented by Cooper's Stable
prior to 1913. A two-story building on the property housed a stable for horses and
wagons and a blacksmith shop (Figure 1-2).

In 1914. the Cooper Stable was divided in half, from east to west. The south half,
fronting on Illinois at 316 East to 322 East, was leased by Lindsay Light. Chicago
Dock's records indicate that Lindsay Light made rent and tax payments on this property

( until about 1932. The building was demolished around 1933, which is consistent with
the cessation of rent payments by Lindsay Light.

Review of property records indicates that Lindsay Light probably performed its primary
manufacturing operations in this area of Chicago at 161 East Grand Avenue, about one-
quarter mite west of the property. The operations at 161 East Grand Avenue included
the manufacturing of incandescent gas mantles. Some manufacturing and/or processing
of thorium-bearing monazhe sand reportedly took place at the 316 East Illinois she.

A principal ingredient in gas mantle manufacture is thorium as a nitrate. Small
amounts of cerium, beryllium, and magnesium nitrates are also used. Thorium was
extracted from the monazhe sand using an acid bath. The gas mantles were then
dipped into a solution containing the thorium nitrate to increase the mantle's
incandescent strength.

Thorium occurs in nature principally as the parent redionudide Thorium-232 in
association with its daughter products in a decay sequence known as the Thorium

-2-
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Decay Series. Several thorium isotopes are also found within the Uranium and

Actinium Decay Series. It is believed that the principal source of contamination at this

site is Thorium-232 and thorium decay series nuclides.

1.3 Previous Investigations

In June 1993, the USEPA and Illinois Department of Nuclear Safety (IDNS) measured
gamma radiation levels on portions of the site. The USEPA and IDNS survey was
conducted based on information USEPA and IDNS had in their files which indicated
Lindsay Light formerly had operations at the site. Several areas of gamma radiation
levels above the vicinity background levels were indicated (Figure 1-3). A similar
reconnaissance survey was conducted by STS for Chicago Dock in June 1993 which
also found several areas of elevated gamma measurements. The results of the surveys
suggested the presence of a subsurface gamma radiation source. Subsequently, a Work
Plan was developed to conduct a comprehensive investigation of the source of the
contamination. The investigation, completed through implementation of the Work
Plan, was conducted with the objectives of identifying the type and quantity of the
radioactive material, and the location and extent of the contamination.

1.4 Administrative Order by Consent

On January 27, 1994, an Administrative Order by Consent (AOC) was agreed upon by

USEPA and Chicago Dock. The AOC required preparation of a Work Plan for site

investigations. That Work Plan was prepared and, following review and revision in

response to review comments, was approved by USEPA on May 13, 1994. This report

is the result of the implementation of the work conducted in accordance with the Work

Plan.

-3-
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2.t SCOPE OF WORK

The work scope as defined in the Work Plan consisted of five principal tasks. These
tasks were:

Site grid lay-out
Overland gamma survey
Down-hole gamma logging
Soil sampling
Chemical analysis

The following sections. Section 2.1 through 2.5, describe the specifics of these work
scopes. Sections 3.1 through 3.4 present the results of the survey, sampling and
analysis tasks.

, 2.1 Site Surrey

A site-wide 6x6 meter grid was surveyed on May 14. 1994. The purpose of this site-
wide grid was to establish accurate location points for surface radiation measurements,
locating down-note survey stations, and positioning borings for soil sampling. The grid
was laid out by Certified Surveys, land surveyors licensed in the State of Illinois. The
approved Work Plan specified a 30 x 30 meter grid be surveyed. However, rather than
surveying a grid on 30 meter centers from which a 6 x 6 meter grid could be located,
the grid was laid out at a 6-meter spacing site-wide. Each 6-meter station was marked
with an orange spray paint spot. Every 3 to 4 stations were labeled with the north and
east grid coordinates to facilitate data collection during the survey. The 0-0 point is
located approximately 2 meters south and I meter west of the southwest comer of the
parking lot guard rail. Survey nails were placed in the sidewalk to mark the comers of
the survey grid.

The approximate location of the former stable building was obtained from 1905
Sanbom fire insurance maps of the property as part of a 1992 environmental
assessment (STS 1992). That location was surveyed and marked and is assumed to be
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accurate within a few feet. A 1 meter grid was surveyed and marked using green spray

paint within the footprint of the former stable building, an area of approximately 30

meters by 30 meters. The survey grid is shown on Figure 2-1.

During the course of the overland gamma survey, additional 1-meter survey grids were

established around locations where elevated readings were noted. Those smaller grids

were laid out from the 6 x 6 meter grid stations using a rope marked in 1 meter

increments. Stations were marked by spray painting spots on the ground at each

1 meter interval.

An elevation survey was not conducted since a site survey with elevations to 0.1 feet

was available from The Chicago Dock & Canal Trust. The site elevation survey is

included as Figure 2-2.

2.2 Overland Gamma Radiation Survey

2.2.1 Survey Methods

Two types of overland radiation surveys were conducted. One survey, conducted May

14, 15 and 21, 1994, measured gamma radiation levels using a Ludlum 44-10 2x2 inch

Nal detector coupled with an ESP-1 portable ratemeter/scaler. The Nal detector

measured gamma radiation in counts per minute (CPM). The second survey was

conducted May 21 and 22, 1994, and used a Bicron microRem LE tissue equivalent

doserate meter, which measured the tissue equivalent radiation dose in microRem/hr.

The ESP-1/Nal surveys included readings at 1 meter elevation and at ground surface

(1 cm elevation), while all Bicron measurements were collected at 1 meter elevation

only.

The 6x6 meter site-wide grid was surveyed using the Ludlum 2x2 inch Nal detector

with 1 minute measurements taken at 1 meter and 1 cm from the ground surface. Once

all grid measurements were completed for each north/south row, an inter-grid survey

was performed for each square formed by the 6 meter grid points. Inter-grid surveys

were performed at a traverse speed of approximately 3 feet per second (j+1 m/sec.).

The survey instrument was held as close to the surface as possible and the grid surveyed

-5-



The Chicago Dock & Canal Trust
Lindsay Light II
Site Characterization (Rev. 3)

in a "zig-zag" pattern. For all inter-grid surveys, the ESP-1 external speaker was

activated to provide an auditory indication of any increase in count rate, since this

method is more sensitive than observing the ratemeter liquid crystal display (LCD) for

subtle count rate changes. Areas discovered in the inter-grid surveys which showed

increased count rates were marked with an "X" or several "Xs" at the location(s) of the

highest reading(s). Once the 6 meter and inter-grid surveys were complete, detailed

one meter grids were laid out around the "Xs" using a rope marked at one meter

intervals and the 6 meter markings for reference.

In addition to the I meter grid layout over the former stable building footprint, eleven

(II) additional areas of above background readings were identified by the inter-grid

surveys. All twelve of the 1 x 1 meter grid areas were surveyed using the Nal detector

with all measurements taken at 1 cm (ground surface). Measurement times for the

I meter grid areas varied from 1 minute to as low as 15 seconds in the high activity

areas. All measurements were then normalized to CPM and background subtracted to

give the net CPM for comparison to the range of area background based on statistical

considerations.

The twelve I x I meter grid areas were also surveyed using the Bkron mkroRem LE

meter. All measurements were made at 1 meter from the ground surface. To allow for

proper instrument response on the lowest measurement range, the instrument was held

at each location for approximately IS seconds. This allowed the instrument to reach at

least 90 percent of the final reading.

Details of the overland gamma and doserate surveys including instrument calibrations

and field checks are described in detail in Attachment A.

2.2.2 Dftrrminarton of Site Background

Background levels of gamma radiation were established by means of a survey of stations

along three traverses, each consisting of 12 stations. The background surveys were

conducted May 14. 1994. The three traverses include one along the west margin of the

parking lot. one located immediately east of the site and one on die sidewalk east of

McClurg Court, station 207E from 0 to 66N. The east side of McClurg Court is
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referred to as the off-site traverse. The two on-site traverses are located along the

eastern-most and western-most margins of the site, at QE and 187E from 0 to 66N.

Figure 2-1, the site survey grid, shows the location of the background survey traverses.

Attachment A presents calculation of background values as the mean of the three

traverses plus 2 standard deviations. Further discussions of the background values are

presented in the Results, Section 3.0 and Attachment A.

2.2.3 Data Management

AH Nal scintillometer data were plotted on spreadsheets ( Attachment A). Two- and

three-dimensional illustrations of the measurements were also prepared. These data

were used to select proposed locations for subsequent investigations (down-hole gamma

logging and soil sampling). The scintillometer data were also provided to USEPA

representatives for preliminary review prior to selection of proposed locations.

The Bicron doserate measurements were collected concurrent with the down-hole and

soil sampling work and were not used in the selection of sampling locations. The Nal

and Bicron data are presented and discussed in Section 3.1, Overland Gamma Survey

Results.

2.3 Cone Penetrometer and Down-hole Gamma Logging

2.3.1 Methods

The Cone Penetrometer Test truck (CPT) was used in combination with down-hole

geophysical logging of gamma radiation to provide vertical delineation of the extent of

contamination. The down-hole survey was conducted May 21 and 22, 1994. The

depth of the investigation extended below the surficial fill materials to the naturally

occurring soils. The CPT holes extended a maximum of 9.6 meters (31 feet).

Obstructions were encountered at several proposed locations. The obstructions ranged

from shallow, less than 1 meter deep, possible floor slabs or pavements, to deep, on

the order of 2.5 to 3 meters, possibly a basement floor slab. The following

summarizes the locations where cone holes were attempted and the results (Table 1).

-7-
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Table 1
Dowa-holc Gamma Survey Locations

Proposed Locations

Background
12N

156E 48N

Alternate Location
72E 60N

TIE
36E

S9N
I2N

Transitional
82E 25N
62E 25N
I7IE 64N

Alternate Location
76E 2IN
S9E 16N

Elevated Gamma
8IE 5N

78E 4N
78E 18N
78E 9N

Alternate Location
82E 15N
78E 2SN

Results

Obstructed. No log after 6 attempts.
Logged at I57E 49N

Anomalous log results,
obstruction and logged).
Partial log. obstructed.
Obstructed. No log.

Logged
Partial log. obstructed
Logged

(Drilled through

Obstructed.
Logged

No log.

Logged at 8IE 6N (access restricted by
perimeter guardrail)
Obstructed. No log.
Logged
Partial, obstructed

Obstructed. No log.
Obstructed. No log.

The CPT casing was hydrauticaUy pushed to the desired depth, and the hole was
geophysicany logged to record gamma radiation levels hi counts per second (CPS) as a
function of depth. Logging speed was held at 2 meters per minute, which gave
excellent resolution of both background and elevated gamma locations.

The CPT down-hole gamma survey used a Cofog MXG logger equipped with
electronically controlled winch assembly, computer interface, and a Mount Sopris
Model HLP-2375-I gamma radiation probe. The Mount Sopris probe was equipped
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with a 0.5x1.5 inch Nal(TI) crystal which is capable of providing vertical resolution of
approximately 1.5 inches. -

2.3.2 Quality Assurance

2.3.2.1 Sensitivity Test Runs

In order to evaluate the impact of the stainless steel casing on the sensitivity of the
Colog gamma logging unit, a series of five sensitivity runs were made. Standardized
thorium-containing soils in fixed geometries prepared for the West Chicago thorium
contamination project were used as the calibration sources. Specifications for the

preparation of the "calibration soils" were provided and are included as Attachment B.
The Work Plan specified that the casing would be used if it could be demonstrated that
the use of the casing did not diminish the gamma reading by more than 50 percent
when compared to readings obtained will) no casing.

c The following presents the results of those sensitivity test runs.

Table 2
Influence of CPT Casing Evaluation

Drum No.

CD-I

CD-2

CD-3

CD-7

CD-8

Counts/second
with Casing

13-16 CPS

180-210CPS

399-420 CPS

104-115 CPS

58-70 CPS

Counts/second
without Casing

20-25 CPS

280-288 CPS

550-600 CPS

150-165 CPS

88-100 CPS

Percent
Difference (Range)

20-48%

25-38%

24-34%

23-37%

23-42%
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These data indicate the gamma readings using the casing were diminished 23 to 40
percent on average, sufficiently below the 50 percent threshold which would have
precluded use of the casing. As a result, casing was used hi all the down-hole logging
at the she.

Data were available on the concentration of the gamma emitting radionudides in the
calibration'drums. Correlation of the counts per second readings with the reported
standardized soil concentrations allows for the derivation of a calibration curve to be
applied to the gamma counts and soil (Th-232 4- Ra 226) concentrations at the Lindsay
Light she.

Analysis of the calibration drum materials indicated total gamma emitter and Th-232
plus Ra-226 concentrations as follows for the five drums:

Table 3

CaBbration Dram Radiopuclidc Concentrations *

Total Gamma Th-232 + Ra-226
Drum No. (pCi/gm) (pCi/gm)

CD-I 2.7 1.7

CD-2 53.5 48.0
CD-3 104.6 97.1
CD-7 29.6 23.4

CD-8 17.5 12.9

•Analysis of drum contents are included in Attachment B.

Plotting the Th-232 + Ra-226 concentration vs. measured counts for each calibration
drum yields Figure 2-3. Figure 2-3 plots the average reading of the CPT probe in
counts per second (CPS) versus the soil concentration of Th-232 + Ra-226 in pCi/gm.
Best fit linear regressions were then added to the plot and the equations for the probe
response with and without the casing were determined.
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2.3.2.2 Replicate Gamma Logs

Replicate gamma log readings were obtained in borings through logging both the probe

entering the hole and the probe being withdrawn from the hole. Where both "in and

out" logs were recorded, both logs are presented side-by-side on the gamma log

figures.

Additionally, one background boring 157E 49N, was logged on the first day of the

down-hole logging effort, and then again at the completion of the down-hole logging

task. This replication of the log on two different days was to assess the reproducibility

of the logging runs and to evaluate potential impacts to the equipment after logging the

transitional and elevated gamma locations.

Observations of the two runs (up and down) show excellent replication on most borings.

One exception was boring 71E 59N. That log was run in a drilled boring, due to the

presence of obstructions at a depth of approximately 2.5 meters. Non-replicate logs

were obtained in several runs and are attributed to faulty connections between the probe

and the recording unit. After the anomalous results were noted, the soil cuttings from

the boring were screened with the Nal scintillometer and the Bicron tissue equivalent

doserate meter. No elevated readings above background were measured in these

cuttings, which tends to confirm the background nature of this location.

Comparison of the two logs run in the background boring to check the reproducibility

of the logging following the end of the survey showed excellent reproducibility. No

significant difference was noted in the logs run on separate days. This indicates no

significant impact to the equipment resulted from the logging of the locations of

suspected elevated gamma material.
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2.4 Soil Sampling

2.4.1 Selection off Samples

Based on the results of the overland gamma survey and the down-hole gamma survey,
locations and depths were selected for the collection of soil samples. The objective was
to collect samples at one background location removed from any surface indications of
contamination, two transitional locations where gamma readings are above the

«

background but not among the highest values measured, and two locations exhibiting
significantly elevated gamma readings. Samples were to be analyzed to identify the
radioactive material, measure the activity, determine the soil concentration and correlate
these findings with the down-hole gamma data. The overland survey information
indicated the horizontal locations to be sampled. The down-hole gamma information
indicated the depth where the highest gamma readings were recorded and samples
would be collected.

The selected soil sampling locations are listed below. The depth of sampling is based
on the zones which consistently exhibited the highest reading in the down-hole boring
gamma logging. The proposed sample depth was from 0.65 meters to 1.3 meters (2 to
4 feet).

The following locations were chosen for soil sample collection:
Background 156E 49N

Transitional 82E 25N
89E 16N

Elevated Gamma 81E 5N
78E 18N

Duplicate samples were also submitted to facilitate assessment of the reproducibility of
the analyses. Duplicates were prepared by homogenizing the sample recovered in the
band of the split spoon and then filling two sets of sample bottles a little at a time
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until both sets of bottles were full. Duplicates were prepared for two of the elevated

gamma measurements, at 8IE 5N from 0.65 to 0.95 meters (2-3 ft), and at 78E 18N

from 0.95 to 1.3 meters (3-4 ft). In order to prevent the laboratory from recognizing

these split samples as duplicates, the duplicate samples were coded with a 9 at the end

of the sample number and the label and Chain-of-Custody indicated the samples were

from a depth 20 feet deeper than the actual sample depth.

2.4.2 Sampling Methods

Samples were collected using a truck-mounted drill rig. Samples could not be collected

as initially proposed using the CPT rig due to pavements and obstructions at the sample

locations.

Drilling was conducted using solid flight augers. The sample was recovered by driving

a 2.5 inch diameter split spoon sampler using an SFT hammer.

Upon recovery of the sample to the ground surface, the borehole depth was measured

using a weighted tape. The split spoon was opened and the sample screened using the

Bicron meter. The sample was also screened using an HNu photo-ionization detector

(PID). The sample was then described and logged. The recovered material was

homogenized using a stainless steel spatula blade and subdivided into the individual

sample bottles.

Cuttings from the borings were screened using the Bicron meter. The levels were not

recorded, but did exhibit elevated readings in the transitional and elevated gamma

sample locations. All cuttings from the transitional and elevated gamma borings were

placed in a bucket, segregated from other cuttings and materials generated as part of

the investigation. The buckets were stored, locked in the on-site trailer. The material

was utilized in testing of the physical and chemical properties of the soil. No soil

materials remain on site.

All borings were grouted closed with a neat cement grout upon completion of

sampling.
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2.5 Analysts

2.5.1 Analytical Parameters

A total of 12 samples were submitted for analysis. Two samples were submitted from

each of the five sampling locations. Two duplicate samples were also submitted. The

samples were initially analyzed by gamma spectroscopy. All gamma emitters identified

were reported.

The three samples showing the highest gamma spec detections were subsequently

analyzed for isotopic uranium and isotopic thorium. In addition, one of the samples

from the background boring was analyzed for isotopic uranium and isotopic thorium.

Two of the samples from the elevated gamma radiation areas were also submitted for

RCRA hazardous waste characterization. The purpose of that analysis was to evaluate

potential constraints on the eventual disposal of the radioactive material present at the

she. Those analyses included TCLP volatiles, TCLP semi-volatiles. TCLP metals,

reactivity, corrosfvity and ignitability.

2.5.2 Quality Assurance

2.5.2.1 Overland Gamma Survey

Quality Assurance measures were performed hi accordance with Quality Assurance

procedures hi Appendix D of the Work Plan. Per Section 3.2.2 of the Work Plan,

duplicate measurements were conducted for approximately 10 percent of the 6 meter

grid stations. QA measurements were made randomly across the she at surveyor-

established 6 meter grid points using the ESP-1/44-10 instrument set detector (S/N

112642) with the 2.5 inch lead shield at a distance of 1 cm above the surface. All 6

meter grid QA data are shown hi Appendix E of Attachment A. The site was walked

randomly from west to east and north to south to north hi a "zig-zag" pattern similar to

the inter-grid survey technique. A total of 100 QA measurements were made, where

only 36 measurements were required by the Work Plan. The additional measurements
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were made to provide for a random sampling across the entire site versus only a portion

of the site.
•• *'

All QA measurements were collected for 30 seconds. Appendix D-6 of Attachment A

gives the raw data as CPM and the percent difference between the Corrected QA CPM

and Corrected Initial CPM, using the initial CPM as the "true" or expected value for

the percent difference calculation. The result of percent difference test range from

-31.8% to 50.77% with an overall average of -1.56 ± 12.3% at one standard

deviation. These QA data show that the average variation is excellent and that 95

percent of the data are within an error range of less than ±25 percent at 2 standard

deviations. Given the fact that the QA measurements were made on a different day

than the original measurements and that the majority of the QA data are in the range of

site background, an error of only 25 percent at 2 sigma is considered to be acceptable.

Appendix G-4 of Attachment A presents a QA check to correlate ESP-1/44-10 readings

with those of the Bicron microRem LE instruments at the most elevated reading

measured on the site, near survey point 76E 4N. The highest Bicron contact reading

was 650 //rem/hr at the surface. The average correction factor calculated for converting

the ESP-1 countrate data to equivalent /urem/hr data was 487 CPM//t/rem/hr at one

meter above the surface.

2.5.2.2 Chemical Analytical QA/QC

Data validation was conducted for samples analyzed at the ITAS Laboratory. The

laboratory reported results for volatile organic compounds (VOCs), semi-volatile

organic compounds (SVOCs), and inorganic parameters specified in the toxicity

characteristic leaching procedure (TCLP). The compounds were analyzed according to

methods for hazardous waste characteristic determination as specified by EPA SW-846.

The sample analyses were reviewed for accuracy and completeness. Precision was not

analyzed as only two samples were analyzed (CD-S81E5N-2-3 and CD-S78EI8N-2-3)

from the elevated gamma reading areas, as specified in the Work Plan.
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Volatile Organic Compound QA/QC

Specific VOC compounds specified in TCLP were analyzed on the zero headspace

TCLP extract. The samples were analyzed according to EPA SW-846 Method 8240.

The samples were analyzed within two weeks of sample collection. The GC/MS tuning

was completed and the acceptance criteria associated with injection of

4-bromofluorobenzene (BFB) for the initial calibration and sample analyses were within

acceptable ranges. Neither the QC blank nor the extraction blank contained analytes of

interest.

A laboratory control sample spike was completed and all of the spiked compounds were

within QC acceptable ranges. This would be considered a measure of accuracy for the

method. However, a matrix spike, which would provide a measure of accuracy for the

sample matrix, was not completed.

f~ Semi-Volatile Organic Compound QA/QC

Semi-volatile compounds specified in TCLP were analyzed according to Method SW

846-8270. The samples were extracted within one week of sample collection and

analyzed within two weeks of sample collection. The samples, extraction blank,

method blank and method spike had acceptable surrogate recoveries. No analytes were

detected in the method blank associated with these samples.

The GC/MS tuning was completed and the acceptance criteria associated with injection

of decafluorotriphenylphosphine (DFTPP) for both the initial calibration and samples

were within acceptable ranges.

A laboratory control sample spike was completed and all spiked compounds were within

the QC acceptable range. This could be considered a measure of accuracy, although a

matrix spike was not completed for these samples.
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Inorganic Analyses QA/QC .,.

Inorganic analyses were completed as applicable by methodology stated in EPA

SW-846. The initial and continuing calibrations were acceptable for all metals

analyzed. The blanks that were reported associated with the metals analyses did not

contain any analytes above the detection limit. Sample CDS78E18N23 reported barium

above the instrument detection limit but below the CRDL, the normal CLP detection

reporting limit. Sample CDS81E5N23 also indicated detects of barium and cadmium

in the range between the instrument detection and the CRDL.

A laboratory control sample spike was completed for each metal that was analyzed.

The results for the spiked sample were within acceptable limits. This could be

considered a measure of accuracy, although a matrix spike was not completed.

Radiological Sample Analysis

The entire data analysis package sent from the analytical laboratory was checked against

the laboratory's Quality Assurance Management Plan and procedures shown in

Appendices A through E of the Work Plan. The QA review consisted of 100 percent of

all data sheets and all calibration sheets forwarded by the lab. No discrepancies were

noted in any of the data or analyses reviewed. QA review forms are included as part of

Attachment E. Additionally, a laboratory internal memorandum regarding the rationale

for not conducting matrix spike analyses on gamma spec analyses is also included in

Attachment E.

-17-



The Chicago Dock & Canal Trust
Lindsay Light II
Site Characterization (Rev. 3)

3.t INVESTIGATION RESULTS

3.1 Overland Gamma Surrey

The overland gamma survey consisted of two surveys, one performed using a Ludlum
ESP-1 with a Nal detector, and a second using a Bicron tissue equivalent doserate
meter. Background measurements established typical levels remote from contaminated
locations. Details of the methods used hi conducting the overland gamma surveys and
the survey results are presented in Attachment A. The following sections present the
Nal survey, the Bicron survey, and a summary of the survey results including
descriptions of the zones exhibiting elevated radiation readings.

3.1.1 Nal Lodhnn Survey

Background gamma radiation values were calculated from measurements taken at 1
meter and 1 cm above the ground surface along three traverses including both on- and
off-site locations. These background values were calculated to facilitate identification of
anomalous surface gamma levels. In accordance with the Work Plan, a threshold was
set at the mean of the background traverse readings plus two standard deviations (m
+20). Background values were measured and calculated for the 1 meter and 1 cm
elevations as follows:

- m + 20 (1 m) = 2818 CPM
m + 2 o < l c m ) = 3114 CPM

The 6 x 6 m station to station she survey combined with inter-grid surveys identified 12
areas exhibiting gamma readings which exceeded the background thresholds. These
areas are identified on figure 3-1. A full description of the survey results including
tabulated records of all readings is included as Attachment A. These elevated locations
were surveyed at a I meter grid interval with the detector at 1 cm elevation.
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The areas of elevated readings have been presented as two- and three-dimensional

illustrations of the net gamma radiation readings after background subtraction on

Figures 3-2 through 3-13. A brief summary of each area is provided below.

Area 1 is located toward the northwest comer of the site. That area showed only one

data point above the background plus 2a (m + 2a) threshold (29E 60N). That reading

was 4.56 x 103 counts per minute (CPM). Figure 3-2 shows the m +2a exceedance

area.

Area 2 also showed only one data point above the m +2a threshold shown on Figure

3-3. That point at 42E 28N, measured 7.10 x 103 CPM.

Lj

^ Area 3 exhibits a series of elevated readings extending along 5IE from 13N to 20N,
Figure 3-4. The elevated gamma readings extend to the limits and possibly beyond the

surveyed area to the west. Maximum readings in Area 3 are noted at 50E 17N (2.26 x

104 CPM) and 51E 19N (1.29 x 104 CPM).

f
Area 4, Figure 3-5. similar to Areas 1 and 2, has one point which exceeds the m + 2a

threshold. The elevated gamma reading is at the eastern edge of the survey area

indicating elevated levels may extend beyond the survey area and connect with Area 5

to the east. Station 62E 20N measured 3.92 x 103 CPM. This Area is near Area 5

which extends west from the northwest comer of the former stable area.

W Area 5 extending west from the footprint of the former stable has numerous

measurements above the m + 2a threshold (Figure 3-6). Elevated gamma readings
extend to the limits and possibly beyond the surveyed area to the west and north. The
highest reading is 3.70 x 104 CPM at Station 69E 27N. Several other readings are in
the I04 CPM range.

Area 6 exhibits the highest reading outside the stable building footprint. Station 68E
7N measured 5.35 x 104 CPM. Figure 3-7 displays the gamma readings and
background as rn +20.
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Area 7 designates the entire footprint of the former stable building. Note that the
entire footprint does not display elevated gamma readings. Figure 3-8 shows the plot
of values with the m +2<r background. Figure 3-8a gives the 3 dimensional image of
the gamma readings.

The highest values measured and the majority of values above background lay along the
western third of the building area. The highest value measured on site was 6.26 x 10^
CPM at 81E 5N. Farther west at 76E 4N, a maximum value of 4.94 x 10s CPM was
measured.

The highest readings within the building footprint are generally located from 76E to
about 85E. High readings extend nearly to the southern limit of the site, with the
highest readings noted at 4 to 6 meters north of the southern boundary of the survey
area. Note, however, that values tend to approach or fall below the m + 2v threshold
at the southern margin of the survey. Elevated gamma readings extend to the limits of
the surveyed area and may extend beyond the site boundary to the south.

Area 8 which extends off the northeast comer of the former stable footprint shows
several values in the IO4 CPM range (Figure 3-9). Elevated gamma readings extend to
the limits of the surveyed area and possibly beyond the area boundary to the northwest.
Two values at 106E 26N. and 27N approach the maximum values measured in Area 6.
Station I06E26N measures S.22 x I04 CPM while 106E 27N measures 5.15 x 104

CPM. Several high values near the northeast end of Area 8 are located at 24N to 27N
between II4E and II9E.

.I*
Area 9- shows several data points which exceed the m + 20 threshold (Figure 3-10).
Elevated gamma readings extend to the limits of the surveyed area and may extend
beyond the surveyed area to the east. The highest value measured was 1.77 x 104

CPM at 134E 33N. The elevated readings trend along an east-west orientation at about
33N running from I32E across to 137E. A similar east-west alignment of higher
readings is noted from 135E to I38E at about 26N.

Area 10 shows several points which exceed the m + 20 threshold (Figure 3-11). The
highest value measured in Area 10 is 1.08 x 104 CPM at station 134E 13N.
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Area 11 showed one data point, HOE 14N, which exceeded the m + 2a threshold

(Figure 3-12). The highest measurement in Area 11 was 4.46 x 103 CPM.

Area 12 showed a number of elevated readings (Figure 3-13). One of the highest, 2.97

x 104 CPM, was measured along the northern margin of the site at station I70E 66N,

indicating elevated readings may extend beyond the site boundary to the north. The

highest value was measured near there at 17IE 64N, where a value of 4.35 x 10^ CPM

was recorded.

The limits of the 1 meter gridded areas were set based upon several considerations.

The inter-grid survey identified locations with elevated readings and the survey grid was

laid out around those locations. In some areas where several elevated readings were

V^ sufficiently close, they were included in a single gridded area. In other areas, separate

grids were surveyed around elevated gamma locations. Where different grid areas

approach but do not overlap each other, i.e. areas 4 and 5, the gap between areas is

sufficiently small to be insignificant. Where elevated readings extend to the edge of the

1 meter grids within the 6 meter grid, the absence of elevated readings detected in the

V inter-grid survey indicates the readings dropped to background levels. Additional

survey points may have provided minor added detail to the margin of the elevated

gamma area, but, in the opinion of the investigators, would not have documented

additional contaminated areas. Inasmuch as the objective was to document the

apparent limits of the gamma radiation source areas, these data are considered

sufficient to make that demonstration.
V

In areas where the elevated readings extended beyond the limits of the 6 meter gridded

area, specifically south of area 7 and north of area 12, the inter-grid survey does not

provide documentation of background levels. These off-site areas were surveyed by

MJW Corporation, but no data were recorded or provided for this report. These areas

were described as exhibiting background values to the north of area 12, and somewhat

elevated readings 1 to 2 meters to the south of area 7 before dropping to background

levels. It was noted that both areas were concrete sidewalk paved rather than the

asphalt paving which covered the majority of the site. The concrete pavement was

anticipated to be a more effective cover, precluding direct comparison of gamma

readings between the asphalt paved areas and the concrete sidewalks. It was further
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noted that at the request of USEPA on-site personnel, the excavation spoil from utility
trenching on East Grand Avenue to the north was screened for elevated gamma
readings. All materials screened were at background levels.

3.1.2 BJcron Surrey

Bicron instrument surveys were made over those areas showing elevated gamma
readings and in the footprint of the former stable building. Background values were
obtained as with the Ludlum Nal scintillometer at the three traverse locations. General
area Bicron background readings were 4.5 //rem/hr. The background threshold was
calculated as follows:

*

• background mean plus two standard deviations (m + 2<0 equals 7.25
//rern/hr

The results of the Bicron survey are included as tables and three dimensional plots of
readings in Appendix A. The plots of the site-wide Bicron survey data are included as
Figure 3-14 viewed from south to north, and Figure 3-14a viewed from north to south.
Figures 3-14 and 3-l4a exhibit some linear features aligned east-west and north-south.
These features are the result of the graphing software used to prepare the figures.

The Bicron doserate data for the 12 areas show similar intensities as the scintillometer
data. The m + 2o threshold for the Bicron data was exceeded in 10 of the 12 areas,
excepting Areas I and 2. The highest net reading at a 1 meter elevation, the elevation
at which typical whole body doserate measurements are made, was in Area 7 at station
76E 4N, near one of the highest scintillometer readings. At that location and elevation,
a value of 165.5 //rem/hr was measured. At that location, a surface (I cm elevation)
reading was taken which measured 650 //rem/hr.

3.2 Down-hole Gamma Surrey Results

Down-hole gamma logs were attempted and either partially run or completely logged at
10 locations. Numerous other locations were precluded from logging due to subsurface
obstructions such as concrete pavement, basement floor slabs, or massive debris in the
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fill soils. Three partial records appear usable from holes encountering obstructions at
depths of 2.5 to 3 meters (9 to 10 feet) Seven complete,togs were run. These included
one with inconsistent signals on re-runs which does not appear usable (discussed below
under background logs). A second anomalous log shows background level gamma
measurements in a log run in what was anticipated to be a transitional gamma level
area, based on surface gamma survey data.

The down-hole gamma radiation logs are presented in Figures 3-15 to 3-24.

For most of the logs, replicate runs were recorded to allow for evaluation of the
reproducibility of the data. Gamma measurements were recorded on a run into the
casing, labeled "Gamma Log Own" on the left side of the gamma log Figures. The
record of the readings upon withdrawal of the probe is labeled "Gamma Log Up" and
is shown on the right side of the Figures.

Replicate logs were also run on the one check boring which was logged on both days of
the down-hole survey. Replication between the logs run on the two days was excellent.

The scales used to display the gamma levels on the various logs vary by a factor of 10
between the background, transitional and elevated gamma logs. The background logs
are shown with a full scale value of 120 counts per second (CPS). (Note the units in
the down-hole gamma survey is counts per second, CPS, as opposed to counts per

~j minute, CPM, for the overland survey. The absence of the overburden shielding
produces this significantly greater sensitivity). The transitional logs are shown at a full
scale reading of 1200 CPS. The elevated gamma records are shown at 12,000 CPS full
scale.

The vertical scale on the logs is 1.1 meter to the inch.

3.2.1 Background Logs

At station 157E 49N, a background boring was logged which yielded excellent records
(Figures 3-15 and 3-15a). Replicate runs into and out of the boring matched well, as

did logs run the next day upon completion of the logging effort.
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These logs indicate a relatively low gamma level ranging from less than 6 CPS to

perhaps 25 CPS (360 to 1500 CPM) in the fill materials. Below a depth of

approximately 2.5 to 3 meters (9 to 10 feet), the gamma levels are lower and much

more constant at around 6 to 8 CPS (360 to 480 CPM). to a total depth of 6.5 meters,

about 22 feet.

The log for boring 171E 64N (Figures 3-16 and 3-16a) exhibits a similar profile,

although that log was anticipated to be a transitional gamma radiation location.

Gamma levels ranged from maxima of less than 40 CPS (2400 CPM) in the fill soils

above approximately 3 meters (9 to 10 feet deep) to a consistent 5 to 9 CPS (300 to

540 CPM) in the natural soils to a depth of 6.5 meters (22 feet). Consistent values

were measured on both the log down and log up runs in this boring.

Attempts at a background boring at 72E 60N encountered repeated obstructions at a

depth of about 9 to 10 feet. This was interpreted as a basement floor slab. In an

effort to obtain a background gamma log at this location, a boring was advanced at 7IE

59N. using a drill rig. A CPT casing was then placed in the boring and a series of

gamma logs run.

These records show, in one set (Figure 3-17). a profile with some slight variation above

3 meters and relatively constant values from 3 meters to the bottom at 6.2 meters.

This profile is similar to the background logs previously described, except that the

recorded gamma levels were from about 147 to 165 CPS (8820 to 9900 CPM). This

suggests a scale shift of approximately 140 CPS (8400 CPM) occurred on this record.

A second run (Figure 3-l7a), gave dramatically different records for the log down and
log up runs. The inconsistencies between the several logs suggest these logs are not
usable in the evaluation of site conditions.

In order to evaluate whether the anomalous readings at this location were the result of
elevated gamma levels, the cuttings which had been brought to the surface during the
drilling of the bore hole were screened. The materials were screened using the Ludlum
Nal sdntillometer and Bkron tissue equivalent doserate meter by the health physics
technician. No levels above background were noted in these cuttings.
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The absence of a consistent record indicating the presence of contamination and the

lack of any elevated radiation upon screening the cuttings indicate there is no evidence

of radioactive contamination at this location.

3.2.2 Transitional Logs

The transitional gamma logs were obtained in areas where overland gamma results

indicated increasing gamma radiation around the highest gamma readings, or areas

exhibiting levels above background, but removed from the highest reading areas.

One of the proposed transitional areas was located at 17 IE 64 N, in Area 12. That

location was discussed above under background locations, since the log (Figures 3-16

and 3-16a) appeared characteristic of background locations and did not show the

elevated gamma levels anticipated.

A second location in an out-lying area was logged for transitional gamma levels at

62E 25N, from Area 5. At that location, a fairly good profile (Figure 3-18) was

obtained of the upper 2.7 meters, but was terminated at an obstruction. At that

location, a gamma radiation peak signal at a level of 660 CPS (39,600 CPM) was

recorded at 2.2 meters. Gamma levels dropped to approximately 340 CPS (20,400

CPM) at 2.5 meters, then began to rise again when the record was interrupted by the

obstruction at 2.7 meters. Note that the high reading at a depth of 2.2 meters is the

deepest horizon identified exhibiting an elevated gamma radiation level. The data

record was consistent for this boring between the log down and log up records.

A second obstructed record is included from location 82E 15N. This location lies

within the stable building footprint. The record at this location (Figure 3-19) is only

for about one meter depth. The record shows a gamma peak of about 840 CPS

(50,400 CPM) at 0.8 meters. The record shows a fairly sharp rise in counts below a

depth of about 0.3 meters, a peak at about 0.5 to 0.8 meters and a fairly sharp fall off

in readings to the end of the record at about 1 .0 meter depth.

At location 82E 25 N. the deepest profile on site was recorded. Gamma log

measurements were made to a depth of 9.6 meters (31 feet). This profile (Figure 3-20)
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shows low gamma readings to a depth of 0.4 meters, a steady rise with some gentle

fluctuations to a distinct peak of about 840 CPS (50,400 CPM) at a depth of

1.2 meters, followed by an abrupt drop down to background levels of less than 10 CPS

(600 CPM) below 2 meters. A slight rise in gamma levels to perhaps 10 to 20 CPS

(600 to 1200 CPM) below 9 meters may signify a change in strata from lake shore sand

to glacial day till soils. It does not appear to be an indication of contamination due to

the broad (shallow) nature of the data signal.

At station 89E I6N, also within the building footprint, a transitional log extended to a

depth of 6.4 meters. This profile (Figure 3-21), run both log down and log up,

displays a double peak in gamma readings. Gamma levels rise below a depth of 0.3

meters to a peak reading of approximately 1050 CPS (63,000 CPM) at a depth of 0.62

meters. Below that, levels drop to approximately 680 CPS (40,800 CPM) at 1.0 meter

depth, then rise in a second peak to 840 CPS (50,400 CPM) to 1.2 meters deep.

Below the second peak gamma reading, levels decline until at about 2.2 meters, a fairly

constant leading of 10 CPS (600 CPM) or less is detected. These readings are

mirrored in both records for this boring.

3.2.3 Elevated Gamma Logs

Three records were run on borings from locations of elevated surface gamma

measurements. All three are from the western portion of the building footprint.

At station 78E 9N. a partial log was obtained to a depth of 3.3 meters before

ntering an obstruction. That record (Figure 3-22) shows a very strong peak rising

from low levels at 0.4 meters deep to a peak value of approximately 11.000 CPS

(660.000 CPM) at a depth of just below 1.0 meter. Below 1 meter, gamma levels drop

to about 600 CPS (36.000 CPM) at 1.8 meters before increasing slightly to 1200 to

1300 CPS (72.000 to 78.000 CPM) at about 2.1 meters. This peak is similar to the

maximum level measured at 62E 25N where a 660 CPS (39,600 CPM) peak was noted

at 2.2 meters. Below 2.1 meters, the gamma levels in the log at 78E 9N drop to

background values by 2.5 meters deep and remain at that level to the bottom of the

boring at 3.3 meters.
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At station 78E 18N, the gamma levels show a single pronounced peak (Figure 3-23).

Beginning below a depth of 0.4 meters, the readings rise to approximately 11,200 CPS

(672,000 CPM), just above 1.0 meter. Readings then drop sharply back to background

levels, and below 1.7 or 1.8 meters, show consistently low levels to the total depth of

the log at 6.5 meters.

At station 81E 6N, two maxima are apparent in the gamma log (Figure 3-24). Below

0.4 meters readings rise sharply to a high of 9,500 CPS (570,000 CPM) at

approximately 0.8 meters deep. Readings drop to a low of 3,700 CPS (222,000 CPM)

at 1.3 meters deep, then rise to just over 6,000 CPS (360,000 CPM) at about 1.6

meters. Below 1.6 meters, readings drop to background levels below about 2.2 meters

and remain low to the total depth of the log at 6.5 meters.

The distinct maxima noted on both the transitional logs and elevated gamma logs likely

represent relatively thin horizons of gamma-emitting materials. The rise in gamma

counts approaching these horizons is likely an example of the penetrating power of the

radiation rather than a broad band of contamination. This is likely particularly true

where the slope of the log is equally steep above and below the maximum value.

Where double peaks are evident, i.e., 8IE 6N, or 89E 16N, these represent two

distinct gamma-emitting concentration horizons, possibly a layer of fill placed over a

former floor during the period of operations. The low reading between the two peaks

represents where the "halos" of the two horizons intersect.

These down-hole logs appear to fairly accurately define the vertical extent of the

gamma-emitting contamination in the areas tested. The distinct signature evident in

both the obstructed (incomplete) and the unobstructed (complete) down-hole logs

suggests that the character of the material can confidently be distinguished using the

methods employed in this survey.

The principal unexplained anomaly was the absence of an elevated, transitional gamma

record from station 171E 64N. It is possible that the source was sufficiently small and

relatively shallow so as to be evident from the ground surface and apparent over some

area, but was otherwise shielded and not detected in the subsurface.
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The inconsistent and anomalous records in the several logs at the 7IE 59N records are
attributed to electrical problems with faulty connections between the detection and data
recording equipment. That location was unique in that the log was run down a drilled
hole into which a casing had been placed. The difficulty is not attributed to the drilled
boring, but rather the logging equipment was set up in a configuration and location
outside the CPT truck for this one boring. This set-up may have resulted in incomplete
electrical connections or other logistical problems.

3.2.4 Summary of the Down-hole Gamma Survey Results

Figure 3-25 plots all CPT gamma log data from logged transition and elevated gamma
boreholes against the depth at which the peak gamma intensity was recorded. Review
of this plot shows that no gamma peaks occurred in the first one half meter, while 11
of 14 plotted gamma peak locations occurred within a one meter zone from 0.5 to 1.5
meters below grade. One of the three peaks occurring outside this one meter zone
from 0.5 to 1.5 meters was located at 1.6 meters and two were located between 2 and
2.5 meters. Based on this population of subsurface testing in areas tens of meters
apart, h is likely that the subsurface contamination patterns in untested areas are similar
to those of Figure 3-25.

33 Soil SaapBng

Soil sampling locations were selected from overland gamma locations, using those
readings to select one background, two transitional, and two elevated gamma locations.
The selected locations were:

,;-<

156E49N - Background
82E 25N - Transitional
89EI6N - Transitional
78E I8N - Elevated gamma
8IE 5N - Elevated gamma

The down-hole gamma logging data were used to select the interval from which to
recover the sample. The horizon of interest, i.e., that horizon showing the elevated
gamma radiation, was generally around 1 meter deep. As a result, since two samples
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were to be recovered from each of the boring locations, the, sample intervals were set at
0.65 to 0.95 meters and 0.95 to 1.3 meters (2 to 3 feet and 3 to 4 feet).

Sampling was originally intended to be conducted with the CPT rig. However,
obstructions were noted at sufficient frequency that a truck-mounted drill rig was
mobilized to conduct the soil sampling. A Mobile B-55 drill rig equipped with solid
stem auger was used to complete the soil sampling.

The asphalt pavement was drilled rather than being cored. The bore hole extended to
the top of the interval to be sampled at 2 feet. A 2.5 inch diameter split spoon was
driven with a standard penetration test (SPT) hammer through the 1 foot interval. The

split spoon was recovered and the sample was screened for radioactivity, logged for soil
^•* type, homogenized and placed in the sample containers.

The borings all encountered fill materials below the asphalt pavement and gravel base
course. Boring logs are presented in Appendix C. The fill consisted of sandy and

^•- clayey soil, cinders, wood, brick, mortar, wire and fragments of gravel. In Boring

v . 82E 25N, a concrete pavement was encountered from 3.0 to 3.5 ft. The second sample

in that boring extended from 3.5 ft. to 4.5 ft. In Boring 78E 18N, a wire mesh screen

was recovered with the sample in a fragment of cement.

Radiation screening of the samples showed the samples from the elevated gamma areas
exhibited //rem levels of between 55 and 170 and scintillometer readings of about 6 x

^ I03 CPM (see Appendix B-5 of Appendix A).

Chain-of-Custody records for the samples submitted are included in Appendix D.

3.4 Analyses

The analysis of the soil samples consisted of two general components: radioactivity and
RCRA hazardous waste characteristics. The radioactivity analysis was to assess the
concentration and chemistry of the radioactive contaminants indicated as being present
at the site. The RCRA hazardous waste characterization was to assess whether the

-29-



The Chicago Dock & Canal Trust
Lindsay Light II
Site Characterization (Rev. 3)

material exhibited any of the characteristics specified by regulation to classify material
as hazardous waste.

3.4.1 Radiological Analysis

The radiological analysis consisted of two separate analyses. Gamma spectroscopy
analyses were conducted on all samples submitted. Isotopic uranium and isotopic
thorium analyses were conducted on the three samples exhibiting the highest gamma
spec readings. Additionally, one of the background samples was analyzed for isotopic
uranium and isotopic thorium. The objective of the gamma spec analysis was to detect
and imeasure the concentration of all gamma-emitting radionudides in the samples.
The isotopic uranium and isotopic thorium analyses indicate isotopic ratios which can
characterize the breakdown products (daughter isotopes) in each of the radioactive
decay series. The individual isotopic analyses also have a greater sensitivity (lower
detection level) than the gamma spec analyses.

In the gamma spec analyses, eighteen (18) gamma emitters were initially reported.
However, three of these had consistent less than (<) values reported due to
interferences from other radionudides constraining detection. These were Th-230,
U-234. and U-23S. Four radionudides were measured in only one or two samples, and
at low levels, only slightly above the minimum detection level. These consisted of
1-129. Ce-139. Ce-MI. and Pa-234. Three of these (1-129. Ce 139 and Ce 141) are
known fission products, were found to be the result of interference from other gamma
or x-ray emitters, and were subsequently rejected. Pa-234 is naturally occurring (from
the iranium chain). Ra-223 was found to be reported in error as a result of
interference from Ac-228. The remaining ten radionudides were above the minimum
detection limit and were detected in a sufficient number of samples to be confidently
identified as present. These compounds consist of: K-40. H-208, Pb-210. Pb-212,
Bi 212. Ra-224. Ra-226. Ra-228. Th-228. and Th 234. Many of these radionudides,
namely Th-228. Ra-228. Ra-224. Pb-212. Bi-212 and Tl-208. are in the natural
radioactive decay series of thorium. These elements are present in the monazhe sand
which was reported to have been stored and processed at the Lindsay Light operations
formerly on site. Monazite also contains uranium to a lesser extent, represented by the
uranium decay products Th-234. Ra-226, and Pb-210 in the identified nuclides.
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Potassium-40 (K-40) is not a part of a decay chain. It is a naturally occurring

radioactive isotope of potassium, accounting for 0.1 percent of all potassium.

The results of the gamma spec analyses are summarized in Table 4. The laboratory

report of the gamma spec analyses is included in Appendix E.

The gamma spec analyses suggest the thorium decay chain products may not be in

equilibrium. A compilation of the reported activities for each sample with positive

results is attached as equilibrium charts, Figures 3-26 through 3-35.

A review of the equilibrium charts indicates that the Th-228 results are higher than Ra-

228 results. This apparent anomaly could be due to the low abundances (1.2% and

0.2%) for Th-228 (Thorium Chain Nuclide identification parameters used by the

analytical laboratory are presented on Table 4a). For most of the analyses, the Ra-228

and Ra-224 are showing equilibrium. The daughter products of Ra-224 (Pb-212,

Bi-212, and Tl-208) should be in equilibrium within 2 days, based on a half-life of 10.6

hrs. for Pb-212. It is unexplained why the gamma spectrum shows Bi-212, and

occasionally Pb-212, slightly lower than Ra-224 and Tl-208. The Tl-208 consistently

shows a concentration at equilibrium with Ra-224 when corrected for percent of decay.

Samples were dried and weighed into petri dishes on 6-1-94. The samples were

counted on 6-5-94; sufficient time to re-establish equilibrium following sample drying.

The gamma spec analyses show the lowest or non-detect concentrations in the

background samples. No thorium isotopes were detected in the gamma spec analyses

of the background samples. Only trace levels, less than 2 pCi/gm of one radium

isotope, Ra-226, were measured in the background samples. The highest results,

particularly for Pb, Ra and Th isotopes are noted in the samples recovered from the

locations which measured the highest readings in the overland gamma survey. The

highest readings, in several isotopes on the order of 2000 pCi/gm for Ra-224, Ra-228,

and Th-228, were noted in the sample from 78E 18N at a depth of two to three feet.

The other sample with readings around 1000 pCi/gm for Ra-224, Ra-228 and Th-228

was in the sample from 8IE 5N from a depth of three to four feet. The sample from
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8IE 5N. from two to three feet was the third sample exhibiting elevated gamma spec

readings which was selected for isotopic thorium and isotopic uranium analyses.

The three samples with the highest gamma spec readings were selected for analyses for

isotopic thorium and isotopic uranium. Additionally, one sample from the background

boring was also analyzed. Quality assurance testing at the laboratory resulted in that

background sample being analyzed as a laboratory duplicate. A total of two

background samples, duplicates from a single sample, and three samples exhibiting

elevated gamma spec readings were analyzed for isotopic uranium and isotopic

thorium. The background sample exhibited uranium isotope concentrations at or below

laboratory background values for U-23S. 1.12 to 1.89 pCi/gm U-234. and 0.502 to

2.14 pCi/gm U-238 in the duplicate analyses. The isotopic thorium results from those

two analyses were very consistent between samples, 0.533(±0.135) and

0.556(±O.I74)pCi/gm for Th 228. 0.70(±0.122) and -0.01(±0.003) pCi/gm for

Th 230. and 0.337(±0.1I) to 0.3%<±0.143) pCi/gm for Th 232 in the background

samples.

The initial uranium analyses were measured by gamma spec. In order to reduce the

uncertainties, the samples were subsequently analyzed by alpha spec for uranium.

Isotopic uranium concentrations by gamma spec were fairly consistent in the three

samples from the three elevated gamma locations. U-234 measured 71.5. 64.4 and

61.4 pCi/gm in the three samples: 78E I8N from two to three feet, 81E 5N from three

to four feet, and 8IE 5N from two to three feet, respectively. U-235 was less than the

laboratory background value for all three samples. U-238 measured 52.3, 53.8 and

50.0* pCi/gm for the same samples. The isotopic uranium concentrations measured by

alpha spec were also consistent in the three samples from the elevated gamma

locations. U-234 measured 30.0. 89.6 and 51.1 pG/gm; U-235/-236 measured 3.25,

10.4 and 7.47 pCi/gm: and U-238 measured 32.0, 82.8 and 52.4 pCi/gm. The

background sample measured 1.66 pCi/gm U-234, 0.08 pCi/gm U-235/-236. and 1.62

pCi/gm U-238. The apparent differences in uranium nuctide concentrations between

the gamma spec and alpha spec analyses are likely the result of the influence of sample

rnhomogeneties owing to the small aliquot size. Aliquots ranged from 2.0 grams to

0.01 grams.
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Isotopic thorium also showed relatively consistent values between the three elevated

gamma samples. The sample from 78E 18N, two to three feet, however, showed the

highest of all the three thorium isotopes. Maximum concentrations of 399 pCi/gm Th-

228, 263 pCi/gm Th 230, and 342 pCi/gm Th-232 were measured in that sample. A

complete tabulation of the isotopic uranium results by gamma spec is presented in

Table5. The results of uranium analysis by alpha spec are presented in Table 5a.

Isotopic thorium results are presented in Table 6.

The relative ratios between the uranium and thorium isotopes, on the order of 1:5 or

1:6 uranium to thorium, are consistent with the U:Th ratios found in naturally

occurring monazite sand. Monazite sand was the source material from which the

thorium was reportedly extracted at the 316 E. Illinois building operated by the Lindsay

Light Company. Dr. David Dooley, principal of MJW, the health physics consultant

for this project, has concurred with the consistency of these findings and the indication

of a monazite sand source. Additionally, the works of Eisenbud et al. 1964, 1973;

Linsalata et al. 1985; Roser et al. 1964; and Wedow, 1967, support these nuclide ratios

and relative concentrations as indicative of monazite sand materials.

There does not appear to be any indication of a radioactive contamination source other

than the monazite sand and the associated uranium, thorium and their naturally

occurring daughter (breakdown) products.

3.4.2 RCRA Hazardous Waste Characteristics

The classification of material as hazardous waste can be either a result of the material

being specifically listed as a hazardous waste, or as a result of exhibiting a

characteristic of hazardous waste. Four characteristics are designated for the

determination of hazardous waste:

Reactivity

Corrosivity

Ignitability

Toxicity
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The characteristic of toutity (Toxicity Characteristic Leaching Procedure TCLP Test)

has thresholds set and specific extraction methods proposed for three sets of

parameters: Metals. Voiatiies and Semi-volatiles. All three characteristics were

analyzed on the samples submitted.

The determination of whether the material might be classified as a hazardous waste was

of a concern for the subsequent management of the material, should off-site removal

and disposal be proposed as a remedial measure in the future. Two samples from the

elevated gamma locations were submitted for hazardous waste characteristic testing.

These samples had to be selected before the radioactive analyses were conducted due to

the v̂olume of sample required for the analyses. The results of the waste characteristic

testing are presented in Table 7.

None of the parameters tested for either sample submitted exhibited characteristics

which would result hi the classification of the sampled material as hazardous waste.
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4.0 ELEMENTARY RADIOLOGICAL RISK ASSESSMENT

An elementary radiological risk assessment for the Lindsay Light II site shows that the

only potential exposure pathway to members of the general public working at or using

the site parking facilities is via direct exposure. The most concern would be for the

parking lot attendants who man the cash booths. Both of the check-out booths on site

are located in background areas and therefore, individuals working at these locations

would incur no greater risk than anyone else in the downtown Chicago area with regard

to direct radiation exposure. Further, these individuals are typically captive in the

cashier booth due to the volume of business and they do not typically walk around the

site during slow periods. Therefore, the most reasonable scenario for exposure

becomes an individual member of the public who parks their car in the lot in the same

location each day and which corresponds to the location of the highest Bicron reading

of 165 x/Rem/hr at one meter from the surface. If we assume that this individual parks

in this location 250 days per year and spends a minimum of 5 minutes per day outside

the car directly over the highest measured location, the calculated annual dose would be

165 //Rem/hr x 250 days/yr x 5 min/day x 1 hr/60 min. = 3,438 //Rem/hr or 3.4

mrem/yr. This calculated dose would only apply to an individual who spent time

outside the car without moving off the elevated location. This may be a reasonable

scenario for summer months but seems more unlikely for winter months. Further, the

likelihood of someone parking in the same location every day without a reserved

parking space is very remote.

In a more realistic case where an individual only occasionally (say 20 percent of the

time) parks in the location where he could be subjected to the maximum dose rate, the

actual annual dose is likely much less than 1 mrem/yr (165 x/Rem/hr x (0.2 x 250

days/yr) x 5 min/day x 1 hr/60 min. = 687.6 /wRem/hr or 0.69 //Rem/yr). Such a dose

satisfies all current as well as all proposed federal regulations concerning allowable

doses to individual members of the general public from sources of residual radioactive

material accessible by the general public in unrestricted areas. Under either the

maximum exposure conditions or the realistic conditions, the site does not present a

risk beyond that of the normal radiation environment in the downtown Chicago area.
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5.t CONCLUSIONS

The investigation of the 316 E. Illinois site had three principal objectives. These were
to identify the apparent distribution or location of the contamination at the site,
document the type and relative quantities of radioactive materials, and determine
whether the material exhibited characteristics of hazardous waste.

The distribution and location of the radionudide contamination is evident in the
overland gamma survey results using a Nal scintillometer. These data identified eleven
(I I) relatively small areas and one (1) larger area with elevated gamma readings. The
larger area appears to Ik within the footprint of the former stable building. The
western one-third of that building footprint exhibits the highest readings found on-site
in the surface gamma survey. The remaining areas may be the results of tracking of
radioactive material from the building during demolition of die structure and subsequent
site grading. The more distant locations generally show lower levels of gamma
radiation.

The overland survey of locations with elevated gamma radiation using a Bkron tissue
equivalent meter showed similar elevated readings for most of the 12 identified areas.
Background threshold values of m + 20 were exceeded in 10 of the 12 areas (except
areas I and 2). The highest reading was near the southeast comer of the building at
station 76E 4N. where a reading of 165.5 x/rem/hr was measured at a one meter
(typical whole body dose) elevation. At that location, a surface (1 cm elevation)
reading measured 650 //rem/hr.

These overland gamma survey results show consistently low background readings with
areas of elevated gamma readings greater than the average background plus 2 standard
deviations. These data suggest the surface gamma surveys using the 2x2 inch Nal
scintillometer equipment are capable of identifying the area! extent of gamma-emitting
materials on she with an accuracy of about 1 to 2 meters for the contaminant borders.
The down-hole survey results show distinctly different gamma readings in background,
transitional and elevated gamma areas. The consistency of the natural soils at depth
and the shallow depth of an the materials showing elevated gamma readings indicates
this method and equipment is capable of distinguishing the depth of gamma-emitting
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materials in the subsurface. These data indicate that the material exhibiting the highest

gamma radiation is at a depth of 0.8 to about 1.4 meters. The consistently low

readings in the upper 0.4 meters, even in areas where the highest subsurface reading

are measured, indicates this surface blanket of asphalt, base course gravel and fill is not

a zone of contamination, but rather an existing barrier, isolating the contamination

present at greater depths.

These overland gamma and down-hole gamma surveys define in general terms the

distribution and location, both horizontally and vertically of the radioactive

contamination.

The samples which were submitted for chemical analyses showed no characteristics

which could result in their classification as hazardous waste. The radioactive analysis

found the gamma-emitting radionuclides present are characteristic of the thorium and

uranium decay series. The isotopic uranium and isotopic thorium analyses indicate the

relative ratios of these elements are typical of the ratios which would be found in

monazite sands from which thorium was reportedly extracted on-site.

On the basis of the gamma spec and isotopic thorium and isotopic uranium analyses,

there is no indication of a radioactive contamination source other than the monazite

sand containing naturally occurring uranium, thorium and their respective breakdown

products. An elementary radiological risk assessment for the Lindsay Light II site

shows that the only potential exposure pathway to members of the general public

working at or using the site parking facilities is via direct exposure. Under either the

maximum exposure conditions or the realistic conditions (discussed in Section 4.0), the

site does not present a risk beyond that of the normal radiation environment in the

downtown Chicago area.
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Sample Number

CD-SI56E49N-2-3
CD-SI56E49N-2-3
CD-SI56E49N-3-4
CD-S82E25N-2-3
CD-S82E25N-3-4
CD-S78EI8N-2-3
CD-S78EI8N-3-4-9
CD-S78EI8N-3-4
CD-S89EI6N-2-3
CD-S89EI6N-3-4
CD-S8IE5N-2-3-9
CD-S81E5N-3-4
CD-S8IE5N-2-3

Lab Number

5179-001
5179-OOlDp
5179-002
5179-003
5179-004
5179-005
5179-008
5179-009
5179-006
5179-007
5179-010
5179-011
5179-012

K-40

13.9
7.53
12

149
35.1

42.1
85.1

Table 4
GAMMA SPKTSNALYSIS*

(concentration in pCi/gm)

Co-57 Co-60 Y-88 Cd-109 Sn-113 1-129 Cs-137

Sample Number

CD-SI56E49N-2-3
CD-SI56E49N-2-3
CD-SI56E49N-3-4
CD-S82E25N-2-3
CD-S82E25N-3-4
CD-S78E18N-2-3
CD-S78EI8N-3-4-9
CD-S78EI8N-3-4
CD-S89EI6N-2-3
CD-S89E16N-3-4
CD-S81E5N-2-3-9
CD-S81E5N-3-4
CD-S81E5N-2-3

Lab Number Ce-139 Ce-141 Hg-203

5179-001
5179-001 DP
5179-002
5179-003
5179-004
5179-005
5179-008
5179-009
5179-006
5179-007
5179-010
5179-011
5179-012

Tl-208

131
17.5
544
134
127
20.1
19.6
168
288
230

Pb-210

1.56

1.84
53

33.9
30.6
18.3

39.3
104

Pb-212

322
48.5
1250
352
319
56.3
55.3
361
754
574

Bi-212

271
34.1

1160
264
257
41.8
40.6
299
579
466

"Laboratory results in Attachment E.
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Sample Number

CD-SIS6E49N-2-3 '
CD-SI56E49N-2-3 '
CD-SI56E49N-3-4 '
CD-S82E25N-2-3 «
CD-S82E25N-3-4 »
CD-S78EI8N-2-3 J

CD-S78EI8N-3-4-9 J

CD-S78EI8N-3-4 »
CD-S89EI6N-2-3 '
CD-S89EI6N-3-4 »
CD-S8IE5N-2-3-9'
CD-S8IE5N-3-4 '
CD-S8IE5N-2-3 »

Lab Number

5179-001
5179-001 Dp
3179-002
5179-003
5179-004
5179-005
5179-008
5179-009
5179-006
5179-007
5179-010
5179-011
5179-012

Table 4
GAMMA SPEC~A7reLYSIS (com.)*

(concentration in pCi/gm)

Ra-223

67.6
13.3

80.3
11.7

75.8

123

Ra-224 Ra-226 R4-228 Th-228 Th-230

393

1660
406
384
48.5

964
631

1.24
< 0.334
1.78

60.7
9.78

162
47.2
41.4
15.1
13.9
92.6
39.1
131

< I . I 2
<l.62
< I . I 4

418
53.9

1850
443
412
65.5
59.6

475
965
741

<6.49
<I7.4
<5.70

543
10.6

2040
438
528
85.5
<53.l
760
1160
936

<I8.6
<82.9
<I5.7

<I49
<248
<252
<I42
<I47
<65.6

<269
<679
<I95
<I94

Sample Number

CD-SI56E49N-2-3
CD-SI56E49N-2-3
CD-SI56E49N-3-4
CD-S82E25N-2-3
CD-S82E25N-3-4
CD-S78EI8N-2-3
CD-S78EI8N-3-4-9
CD-S78EI8N-3-4
CD-S89EI6N-2-3
CD-S89EI6N-3-4
CD-S8IE5N-2-3-9
CD-S8IE5N-3-4
CD-S8IE5N-2-3
1 - Background sample
2 - Transitional sample
1 - High Gamma sample

Lab Number

5179-001
5179-001 Dp
5179-002
5179-003
5179-004
5179-005
5179-008
5179-009
5179-006
5179-007
5179-010
5179-011
5179-012

Th-234

<1.76
<3.6I
<l.92
65.9
35.9

159
80.3
73.8

<3.59
<7.20

<I9.5
<12.5
121

Pa-234 U-234

<57.2
<723

579

<392
<I850
<679
<36I
<381
<I73

<2040
<5220
<492
<514

U-235

< 0.689

<o!ei4
<4.6I
<2.83
<7.96
<4.10
<4.53
<l.93
<3.12
<8.I4
<5.75
<6.18

Am-241

*Labortory results in Attachment E.



Table 4a

Thorium Decay Chain Radionuclide
Identification Parameters

Isotope

Ra-228 (Ac-228)

Th-228

Ra-224

Pb-212

Bi-212

Tl-208

Energy (KeV)

338.32
911.07
969.11

84.37
215.98

240.98

74.81
77.11
87.3

238.63
300.09

727.17
785.46
1620.62

277.35
510.84
583.14
860.37

Abundance (%)

11.4
27.7
16.6

1.2
0.2

4.0

10.7
18.0
8.0
44.6
3.4

11.8
2.0
2.8

6.8
21.6
84.2
12.5

chcproĵ 7313-ZHJtable4A.wp5.nls



Table 5

1SOTOP1C URANIUM*
(concentration in pCi/gm)

Sample

CD-SI 56E49N-2-3

CD-SI56E49N-2-3

CD-S78EI8N-2-3

CD-S8IE5N-3-4

CD-S8IE5N-2-3

Lab No.

5179-001

5179-001 Dup.

5179-005

5179-011

5179-012

U-238

2.14 ±2.02

0.502 ±1.29

52.3 ±30.2

53.8 ±30.8

50.0 ±27.8

U-235
U-236

0.0517 ±1.22

-0.0627** ±-0.911

12.8 ±18.7

-7.22 ±13

-3.28 ±10.7

U-234

1.12 ±1.74

1.89 ±1.95

71.5 ±32.7

64.4 ±32.6

61.4 ±29.6

c
•Laboratory results in Attachment E. (Errors reported at 2 standard deviations)

** (-)oegative concentration results from background values above the
measured concentration.
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Table 5a

Sample

CD-S156E49N-2-3

CD-S78E18N-2-3

CD-S81E5N-3-4

CD-S81E5N-2-3

ISOTOPIC URANIUM BY ALPHA SPECTROSCOPY
(concentration in pCi/gm)

Lab No.

9369-001

9369-002

9369-003

9369-004

U-238

1.62 ±0.55

32.0 ±6.8

82.8 ±17.2

52.4 ±11.1

U-235
U-236

0.08 ±0.12

3.25 ±1.08

10.4 ±2.6

7.47 ±2.04

U-234

1.66 ±0.56

30.0 ±6.4

89.6 ±18.6

51.1 ±10.8

f *Laboratory results are in Attachment E. (Errors reported at 2 standard deviations)
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Table 6

1SOTOP1C THORIUM*
(concentration in pCi/gra)

Sample Lab No.

CD-SI56E49N-2-3 5179-001

CD-SI56E49N-2-3 5179-001 Dup

CD-S78E18N-2-3 5179-005

CD-S8IE5N-3-4 5179-011

CD-SSIE5N-2-3 5179-012

Th-232

0.337 ±0.11

0.396 ±0.143

342 ±52.9

297 ±44.3

222 ±36.8

Th-230

0.700 ±0.122

-0.0105 ±0.003

8.83 ±1.51

-20.0 ±4.36

-34.8 ±8.18

Th-228

0.533 ±0.135

0.556 ±0.174

399 ±58.8

382 ±53

254 ±40.3

c
'Laboratory results in Attachment E. (Errors reported at 2 standard deviations)
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Table 7

HAZARDOUS WASTE CHARACTERISTICS*

VOLATILES TCLP ANALYSIS
ugTE

CD-S81E5N-2-3 CD-S78E18N-2-3

Vinyl Chloride

1,1 -Dichloroethene
Chloroform

1,2-Dichloroethane

2-Butanone

Carbon Tetrachloride

Trichloroethene

Benzene

Tetrachloroethene

Chlorobenzene

U

U

U

U

U

U

290**

U

U

U

U

U

U

U

U

U

U

U

U

U

U = Not detected

*Laboratory results in Attachment E.

**TCLP hazardous waste level 500 ug/L

RGB:BIl:seb



Table 7 (com.)

HAZARDOUS WASTE CHARACTERISTICS*

REACTIVITY. CORROSIV1TY. 1GN1TABIIJTY

CD-S81E5N2-3 CD-S78EI8N 2 3

Cyanide < 0.549 ug/g <0.59 ug/g

Suffides < 12.1 ug/g < 12.4 ug/g

Flash Pi >60°C >60°C

pH 7.26 8.47

•Laboratory results in Attachment E.
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Table 7 (cont.)

HAZARDOUS WASTE CHARACTERISTICS*

METALS (TCLP)

Arsenic

Barium f

Cadmium 2

Chromium

Lead

Mercury

Selenium

Silver

ug/L

CD-S81E5N-2-3

U

78.7 B

19.3 B

U

U

U

U

U

CD-S78E18N-2-3

U

477 B

U

U

U

U

U

U

U = Not detected

B = Above instrument detection limit. Below contract required detection limit.

1 - TCLP hazardous waste level 100,000 ug/L
2 - TCLP hazardous waste level 1,000 ug/L

* Laboratory results in Attachment E.
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Tabte 7 (COM.)

HAZARDOUS WASTE CHARACTERISTICS*

SEMI-VOLATILE TCLP ANALYSIS

Pyridinc

1.4-Dichlorobenzene

2-Methylphenol
4-Methylphenol

Henchloroethane

Nitrobenzene

Itaachlorobutadiene

2.4.6-TfidilofOphenol

2.4.5-TrichlorophenoJ
2.4-Dinhrotoliiene
Henchlorobenzene
Pentachlorophenol

CD-S8IE5N-2-3

U

U

U

U

U

U

U

U

U

U

U

U

CD-S78E18N-2-3

U
U
U
U
U
U
U
U
U
U
U
U

U * Not delected

•Laboratory results in Attachment E.
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Detailed Overland Gamma Survey - Area I

One (1) Meter Grid, Net CPM (a\ 1 cm Above Grade*
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Legend: Data Ranges (Net CPM)

[1 < Bkg. + 2 Std. Dev

| > (Bkg. + 2 Std. Dev.) to 10 x Bkg.

*Background = 2484 CPM; Background + 2 Standard Deviations = 3114 CPM
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Lindsay Light II Site
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

One (1) Meter Grid, Net CPM @ 1 cm Above Grade*

•n
0 _ '

73 m
PI ^ 'Background = 2484 CPM; Background+ 2 Standard Deviations = 3114 CPM

Legend: Data Ranges (Net CPM)

CZI < Bkg. + 2 Std. Dev.

• Bkg 4 2 Std. Dev. to 10 x Bkg.

• 10 x Bkg. to 20 x Bkg.

• 20 x Bkg. to 30 x Bkg
Q 30 x Ukg to 40 x llkg.

f§ 40 x Bkg. to JO x Bkg.

CB 50 x Ukg to 100 x Dkg.

• > 100 x Bkg.

00

8/19/94
Rev. 1 - 6/23/95



Net
CPM

5.29E+04-,
4.98E-KM-
4.67E+04-
4.36E+04--
4.05EK)4 -
3.74E+04-

3!llE+04-
2.80E+04-
2.49EH 04
2 . I X F I 0 4
1.K7EI04
1.56K-I04-
1 25E-»04
9.34E+03-
6.23E 1 03
3 . I I E 1 0 3 -
O.OOK400

Li
(^

Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

One (1) Meter Grid, Net CPM (d\ 1 cm Above Grade*

East->

Legend: Data Ranges (Nel CPM)

[]< Bkg. + 2 Std. Dev.

| Bkg. + 2 Std. Dev. to 10 x Bkg.

| 10 x Bkg. to 20 x Bkg.

| > 20 x Bkg.

(irid points lor which
no viiluc was
('lolling sollwiirc
a background value,
assigned to these
locations.

Legend: Data Ranges (Net CPM)

[]< Bkg. + 2 Std. Dev

| Bkg. + 2 Std. Dev. to 10 x Bkg.

| 1 Ox Bkg. to 20 x Bkg.

> 20 x Bkg.

< *Background = 2484 CPM; Background + 2 Standard Deviations = 3114 CPM

U)

8/19/94
Rev. 1 - 6/23/95



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 9
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EXECUTIVE SUMMARY

This report details the results of an overland gamma survey of the Lindsay Light II Site located in

the downtown area of the city of Chicago, Illinois. These radiological surveys were conducted

using standard 2x2 inch sodium iodide (Nal) detectors and a tissue equivalent dose rate meter.

Licensed land surveyors established a six meter grid across the entire 2.7 acre site and a one meter

grid for the footprint of a former building suspected to have been used for the storage of

radioactive thorium lantern mantles for about a 20 year period in the early 1900s.

Measurements for the 6 meter grid were taken at a distance of 1 meter and 1 centimeter from the

ground surface. Detailed one meter grid surveys were measured at 1 centimeter from the ground

surface using the Nal detectors and at one meter with the tissue equivalent instrument.

Background measurements were collected in areas adjacent to the site also at distances of 1 meter

and 1 centimeter. Inter-grid surveys were performed for each 6 meter grid section which resulted

in the identification of eleven discrete areas of elevated readings which then received one meter

grid surveys. All but four (4) of the eleven (11) discrete areas identified appear to be directly

related geographically to the former building site.

The largest concentration of elevated readings, as expected, was found within the building

footprint. The highest instrument readings for the Nal units were 1.3 x 10s counts per minute

(CPM), and 165 microRem per hour (/^Rem/hr) for the tissue equivalent instrument at one meter,

and 3.3 x 10s CPM and 650/uRem/hr at one centimeter, respectively. General site background

averaged about 2,500 CPM for the Nal detectors and 4.5 fjRem/hr for the tissue equivalent

instrument.

Of the eleven elevated areas identified outside the building footprint, only six showed readings as

high as 20 times background (-50,000 CPM) at the surface. All of these areas, with the

exception of a small area in the extreme northeast corner of the site were adjacent to the building
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footprint. Based on the general radiological data patterns, it is suspected that the radioactive

material originally within the building may have been dispersed during site grading activities in

preparation for paving, or may have been the result of demolition activities associated with the

former building. The pattern is more suggestive of the former scenario.

A rudimentary risk assessment was performed based on the dose rate data collected with the

tissue equivalent instrument capable of responding to gamma ray energies from 17 KeV to

1.3 MeV. The only plausible exposure scenario for the site in its present use as a paved parking

lot is from direct exposure of lot attendants or lot patrons. Under the most unlikely exposure

conditions, the annual dose to an individual would not exceed 4 mrem/yr, whereas a more

common and likely scenario associated with the most elevated location on site predicts a dose

much less than 1 mrem/yr Therefore, based on this basic assessment, the site in its present

condition possesses no additional risk to lot attendants or patrons in excess of that already present

for general radiological conditions associated with the downtown Chicago area.
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LINDSAY LIGHT H SITE

OVERLAND GAMMA SURVEY REPORT

INTRODUCTION

This report has been compiled to serve as an appendix or a companion report to the final site

characterization report for the Lindsay Light II Site located at 316 East Illinois Street, Chicago,

Illinois. The overland gamma survey portion of the site characterization was performed in

accordance with the site work plan and procedures approved by the EPA's Region 5 office on

May 13, 1994. This report will present computer spreadsheet data as well as colored graphics to

depict those areas of the site where radiological measurements were found to be above area

background levels measured near the site.
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D. SITE DESCRIPTION

A description of the site is found in Section 1.2 of the Work Plan with additional information in

Appendix E of the Plan. The site is a paved parking lot approximately 200* by 594' covering

approximately 2.7 acres. It is bounded by Grand Avenue on the north. East Illinois Street on the

south, McChirg Street on the east and Columbus Drive on the West. There are two automated

ticket island entrances and two manned cash booth exits to Grand Avenue and East Illinois Street,

respectively.

A two-foot high sted guard rail is installed around the entire lot perimeter and storm drain piping

is installed in the center of the lot running approximately west to east with eleven (11) grates

installed for collection of surface run-off The parking lot is paved with standard macadam and is

wefl maintained A seam in the paving running north/south is located at about 132 meters east of

Columbus Drive with a small amount of dirt visible as outcropping along the seam.
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m. PROCEDURES AND METHODS

A six (6) meter grid was laid out across the site using the known property markers as the

references. The grid 0,0 point was located at the corner of the intersection of Columbus Drive

and East Illinois streets. The licensed survey team then proceeded to lay out the 6 meter grid

using orange spray paint from the 0,0 reference to the north along the perimeter sidewalk and

then to the east on the site property. The parking lot was bordered by new concrete sidewalks on

the south and west, inlaid concrete "tiles" on the east and an old concrete sidewalk in need of

repair on the north side.

The zero east, zero north (OE, ON) coordinate was approximately 2 meters south and 1 meter

west of the installed parking lot guardrail (see Figure 1). The 6 meter grid was extended north

along approximately the middle of the western border sidewalk to 66 meters, which was

approximately 1 meter north of the parking lot guardrail along Grand Avenue and 180 meters to

the east which was just outside (to the east of) the site guardrail along McClurg Street. Due to

thick shrubbery and small trees growing along the guardrail on the eastern end of the site, the 180

meter locations were neither marked nor included in the radiological survey. Six meter grid

locations were marked by the survey team to 174 meters east. Inter-grid surveys were performed

between the 174 meter mark and the guardrail to provide full coverage of the surface of the site

on the initial survey.

The most likely location of the former carriage house used to store material produced by the

Lindsay Light Company was also marked out by the survey team using a one meter grid and green

spray paint. The 30x30 meter grid started at 72E, ON and ended at 102E, 30N.

Any areas of elevated readings discovered during the 6 meter survey were also marked at the

point of the highest reading. A one meter grid was then marked out around the highest reading

location using the 6 meter grid points as reference and a rope marked at one meter intervals.

These detailed surveys were completed following the initial 6 meter grid survey work.
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Instrument Calibrations and Checks

A Ludhun Modd 44-10 2x2' sodium iodide (Nal) detector coupled to an Eberline ESP-1 portable

ratemeter/scaler was used to perform the radiological surveys. Two instrument sets were used to

allow for two survey teams to complete the survey work. Special lead collimators manufactured

by Ludlum were installed on the 44-10 detectors to improve the signal to noise ratio of the

instrument One instrument set used a 2.5" lead collimator while the other used a 6" lead

collimator The six inch collimator improved the signal to noise ratio by a factor of 2 when

compared to the 2.5 inch collimator.

The ESP-1/44-10 instrument combinations were calibrated in the offices of MJW. The ESP-1

scaler/ratemeters were calibrated on all available ranges using a calibrated Ludlum Model 500

pulser. Once the ESP-1 scaler/ratemeters were calibrated, the instrument sets were calibrated by

performing a high vohage plateau to establish the optimum operating voltage and then by

counting N.I.ST.-traceable radioactivity sources to determine the Nal detector efficiency.

The Bicron instruments (Model LE) used to measure the tissue equivalent dose rate in and around

the she are a special low energy version of the Bicron MicroRem capable of detecting gamma

radiations from about 17 keV to 1,300 keV with a very flat response over this entire energy

range. The Bicron instruments were calibrated by the manufacturer at their facility in Solon,

Ohio

Control charts were established for each instrument per Procedure RCP-43. Data used to

establish the control charts is shown on Attachment 2 of RCP-43 while the results of the

individual tests are provided on Attachments 1 and 3. This procedure was not included in the

original Work Plan and is provided in Appendix A to this report.
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Prior to each day's field work, the instruments were functionally tested for proper operation using

a known N.I.S.T.-traceable radiation source. This check was recorded for each individual

instrument on Form RCP 41-1, "Instrument Field Source Check Form". All instrument field

checks were conducted in accordance with MJW Procedure RCP-41 and RCP-9.

All calibration, control chart and field check data is shown in Appendices Bl through B3,

respectively for all instruments used during the survey.

Site Radiological Measurements

Six Meter Grid

As discussed briefly in the Grid Layout and Site Survey in the previous section, the 6 meter grid

was the first to be laid out across the site. One minute counts were taken at 1 meter and

1 centimeter above the survey locations in accordance with MJW procedure RCP-40. Count data

for the 6 meter grid survey was recorded on Attachments 40-3 and 40-3 A of RCP-40.

Once all grid measurements were completed for the north/south row, an inter-grid survey was

performed of each square formed by the 6 meter grid points. Inter-grid surveys were performed

at a traverse speed of approximately 3 feet per second (~1 m/sec.). The survey instrument was

held as close to the surface as possible and the grid surveyed in a "zig-zag" pattern. For all inter-

grid surveys, the ESP-1 external speaker was activated to provide an auditory indication of any

increased count rate, since this method is more sensitive than observing the ratemeter LDC

display for subtle count rate changes. Areas discovered in the inter-grid surveys which showed

increased count rates were marked with an "X" or several "Xs" at the location(s) of the highest

reading(s). Once the 6 meter and inter-grid surveys were complete, detailed one meter grids were

laid out around the "Xs" using a rope marked at one meter intervals and the 6 meter markings for

reference.
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Detailed Surveys

All one meter grids were measured at the grid point intersections using the same instrumentation

as that used for the 6 meter grid Count data was only collected, however, at 1 centimeter above

the surface. Counting times to collect the detailed survey data ranged from 1 minute to as few as

15 seconds in areas of significantly elevated activity.

Detailed survey data was recorded on Attachments 40-4 and 40-4A per RCP-40. In all instances,

detailed grids were laid out such that the edge of the grid was at or below the average background

rate for the site. Detailed grids were also surveyed at a distance of one meter from the surface

using a tissue equivalent, low energy dose rate meter, the Bicron micro-Rem LE. These

measurements were taken to allow for a rudimentary risk analysis to be performed based on the

results of the Bicron surveys in areas found to be above site area background levels.

Determination of Site Background

The downtown Chicago area is not an area where one would consider making typical background

measurements for comparison to an overland gamma survey. However, because the majority of

the area is either paved or covered with concrete sidewalks, three (3) background measurement

locations were chosen adjacent to the site. One location was on the western edge of the site

along the east side of the Columbus Drive sidewalk and 2 locations were chosen to the east of the

she along the eastern and western sidewalks on McClurg Street between East Illinois Street and

Grand Avenue. The survey designations for the three background locations were 0 meters East,

187 meters East and 207 meters East from 0 to 66 meters North. Background measurements

were made at 6 meter intervals from south to north at each of these locations. One minute counts

were recorded with each ESP-1/44-10 instrument set at one meter and one centimeter above the

surface.
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Background measurements were also taken with the Bicron microRem LE at the one meter and

one centimeter locations, pausing for at least 15 seconds at each measurement location to allow

for adequate response time. An average was determined for the Bicron analog readout based on

the meter fluctuation at each measurement location. All background data was recorded on Form

RCP 40-1 in accordance with Procedure RCP-40.

Quality Assurance

Quality Assurance measures were performed in accordance with Quality Assurance procedures in

Appendix D of the Work Plan. A minimum often (10) percent of the 6 meter grid points were

resurveyed using an ESP-1/44-10 instrument set. The QA measurements were made at

1 centimeter above the surface in a random pattern starting at the western edge of the site and

moving to the east similar to the original 6 meter grid survey pattern.
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IV. RESULTS

Background Measurements

Background data for each ESP-1/44-10 instrument set and the Bicron instrument used to measure

surface dose rates is shown in Appendices Cl through C3, respectively. The results of the one

minute counts at each measurement location for the one meter and the one centimeter distances

are given on the top of each page for each instrument. Measurements were broken down into one

meter and one centimeter data and within each group, the data from the two sidewalks adjacent to

the she were compared to the data collected from the sidewalk on the eastern side of the McClurg

street. This comparison shows that there is no statistically significant difference between the near

she and the off-she numbers within the one meter or one centimeter groupings. All one meter and

one centimeter data sets were then combined and an average and standard deviation calculated for

each measurement distance Statistical comparison of the one meter and one centimeter data sets

at a 95% confidence level (a = 0 05) showed that again there was no significant difference.

Therefore, an overall average and standard deviation was calculated for the combined one meter

and one centimeter data

The shield size used on each detector accounts for the difference in the overall background

averages in that the 6" lead shield for detector S/N 111127 produced an average background of

1385 counts per minute (CPM), while the 2.5" shield on detector S/N 112642 had a background

of 2418 CPM With no added shielding, both detector backgrounds were in the 5000 to 6000

CPM range. AD background data measurements were normalized to the 2.5" lead shield

configuration. As a consequence, all measurements taken with detector S/N 111127 and the 6"

lead shield were multiplied by a factor of 1.75.

Dose rate background data was collected using the Bicron microRem LE in the same manner and

locations as the ESP-1/44-10 instrument sets. These data are shown in Appendix C-3. The

surface measurement is about 3 centimeters (to the detector) for the Bicron versus 1 centimeter
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for the 44-10 detectors. Like the 44-10 data, no statistically significant difference was seen

between the 1 meter and 1 centimeter data. The overall average for the Bicron background was

4.45 /^Rem/hr± 1.14 at one standard deviation. The average of 4.45 is rounded to 4.5 /Jlem/hr

for the purposes of this survey.

Six Meter Grid

The results of the 6 meter grid surveys are shown in Appendix D-l through D-5.

Appendix D-l is a Microsoft Excel, Version 5.0 spreadsheet showing the measurement location,

the raw data measurement and the net CPM after subtraction of the average background value. If

the net result was * the average background value the "Net CPM" column is designated as <

BKG. If the Net CPM is greater than background, the numerical value is given. If the numerical

value for the Net CPM exceeds the background value plus two standard deviations (BKG +2o),

the value is shown in red for easy identification of elevated readings. The spreadsheet is layed out

such that the locations begin near OE, ON with points north moving up the page and points east

increasing from left to right. This format is consistent for all spreadsheets and graphics presented

in this overland survey report.

The results of the 1 meter survey data for the 6 meter grid show that only 19 data points exceed

BKG +2o or approximately 5% of all measurements. The highest Net CPM value measured of

1.15 E+05 was at location 78E, 12N which is within the former Carriage Building footprint. The

majority (12/19) of the elevated measurements for the 6 meter grid were within the building

footprint.

Appendix D-2 is identical to Appendix D-l with the exception that Net CPM values in red are >3

times the average background value. Based on this criterion, only 10 Net CPM data points are

shown in red, all but one of which is located in the old building footprint.
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The numerical filter for the Net CPM value of >3 times background (>3 x BKG) follows the

guidance of NUREG 2082 and a host of other publications which assume that a count rate or

exposure rate which is more than 3 times the average background value is more likely than not,

from a statistical standpoint, to be due to the presence of residual radioactive material. The

unique downtown location, where establishing a "normal" background is not possible and the fact

that the suspected radiation source is shielded at a minimum by the presence of a stone base and a

2-3 inch thick macadam surface, makes use of the >3 x BKG criterion to establish the presence

and location of residual radioactivity a logical choice which significantly reduces false positive

indications and refines the overland gamma radiation footprints. Due to the low fluctuation of

background throughout the area (i e, ±25% at 2 sigma) it is likely that the average BKG number

+2o is artificially low. Therefore, we contend that the most reliable "cut-off* between

background and actual residual radioactivity at this site based on surface measurements with the

ESP-1/44-10 instrument sets is three times the measured background rate.

Appendix D-3 presents ESP-1/44-10 measurements at 1 cm above the ground surface. The

average background at 1 cm was slightly higher than its counterpart at 1 meter and was used to

calculate the Net CPM for the 1 centimeter data. The data are set up identical to Appendices D-l

and D-2 Values in red are Net CPM results which are greater than the BKG +2o. Again, like

Appendix D-l, 19 data points exceed the background cut-off and are primarily located within the

former Carriage Building footprint

Appendix D-4 is identical to D-3 with the exception that the Net CPM values in red are >3 times

the average background value Like the one meter data >3 x BKG, fewer points exceed this

criterion for the 1 cm data. Only 11 points exceed >3 x BKG, 10 of which are, as expected,

inside the Carriage Building footprint.
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Appendix D-5 presents the 6 meter grid inter-grid survey data. Results are given as the average

and the maximum count rate for each grid square formed by the 6 meter survey locations. The

survey tables begin on the western edge of the site and proceed from north to south for each

sector. For example, the OE to 6E, 66N to 60N grid would have OE, 66N; OE, 60N, 6E, 60N and

6E, 66N as the four corners of the grid area surveyed. Average and maximum count rate values

which exceed BKG +2o are shown in red.

The results of the inter-grid survey identified eleven (11) areas outside the Carriage Building

footprint which had elevated measurements after area background subtraction. All readings >

BKG +2o after background subtraction are shown in red. The average count was obtained by

observing the changes in count rate as the grid was traversed and estimating the most frequently

occurring value over the data range. The maximum reading was taken from the highest value

noted during the walkover. As previously discussed, the highest elevated areas within a grid was

marked with an "X" for additional characterization using a one meter grid. As with the 6 meter

grid surveys, the majority of elevated readings for the inter-grid survey were found in the Carriage

Building footprint.

Quality Assurance Data

Per Section 3.2.2 of the Work Plan, duplicate measurements were conducted for approximately

10% of the 6 meter grid stations. QA measurements were made randomly across the site at

surveyor -established 6 meter grid points using the ESP-1/44-10 instrument set with the 2.5" lead

shield (S/N 112642). All 6 meter grid QA data is shown in Appendix E. The site was walked

randomly from west to east and north to south to north in a "zig-zag" pattern similar to the inter-

grid survey technique. A total of 100 QA measurements were made, where only 36

measurements were required by the Work Plan. The additional measurements were made to

provide for a random sampling across the entire site versus only a portion of the site.
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AD QA measurements were collected for 30 seconds. Appendix D-6 gives the raw 30 second

data, the corrected CPM for the QA count, the initial raw data, the corrected raw data as CPM

and the percent difference between the Corrected QA CPM and Corrected Initial CPM, using the

initial CPM as the "true" or expected value for the percent difference calculation. The result of

percent difference test range from -31.8% to 50.77% with an overall average of-1.56±12.3% at

one standard deviation. These QA data show that the average variation is excellent and that 95%

of the data are within an error range of less than ± 25% at 2 standard deviations. Given the fact

that the QA measurements were made on different days and that the majority of the QA data is in

the range of she background, an error of only 25% at 2 sigma is considered to be acceptable.

Detailed Survey Data - 1 Meter Grids

As discussed in the 6 meter grid section, during the inter-grid surveys, any elevated areas

discovered were marked with an "X" at the highest reading and a 1 meter grid was established in

the area of the "X" using the 6 meter grid points as a reference and a rope marked in 1 meter

increments. Detailed 1 meter grid surveys were performed for the 11 areas identified during the

inter-grid surveys in addition to the one meter 30x30 grid established as the former Carriage

Building footprint. The results of all detailed surveys are found in Appendix El and E2.

Appendix E-l contains the detailed survey data for Areas 1 through 12 as shown on Figure 1.

The data are presented in a spreadsheet format similar to the 6 meter data with the measurement

location, the raw data and the Net CPM Net CPM values which do not exceed or are equal to

background are listed as "<BKG". Net CPM values which exceed BKG +2o are shown in red.

Some areas may have only one sheet of data while others require multiple sheets. Refer to the

bottom center of each page for the number of pages of data for each Area. In addition, the

spreadsheets are set up, to the extent possible, to mimic the relative shape of the detailed survey

points collected. When the detailed surveys were made, additional grid points were established

for several areas to insure that the perimeter of the grid was at or near background levels. There

are a few instances, for example, Area 3, where an additional measurement could have been taken

at 52E, 12N, to completely encircle the elevated reading at 5IE, 13N. However, without
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foreknowledge of background statistics, making such a decision at the time of the measurement

for any of these areas in this regard was not possible. Any such one meter data which may appear

to be missing adjacent to areas above background are not considered critical for 2 reasons: 1) in

most cases at least 2 or 3 of the adjacent grid points were measured and background levels were

approached and/or 2) the trend of the data for surrounding grid points was decreasing toward

background levels within a few meters of the elevated point. Regardless of the above, the

presence or absence of these additional data are not critical to providing an accurate and complete

picture of the site radiological conditions.

Trends of declining readings as the survey progressed out of an elevated area and best

professional judgement were used during field measurements to determine the edge of the detailed

area surveys.

Areas 1 through 4 located to the west of the Carriage Building footprint showed only a few Net

CPM values greater than BKG +2o. Area 5, beginning only 12 meters west of the Carriage

building footprint, show readings above the BKG +2o criterion for nearly 48% of the data, with

the number of points exceeding background increasing as the survey neared the building footprint.

Area 5 data overlaps with Area 7 data for the 72E to 74E, and 19N to 29N grid points.

Comparison of these data overlaps taken with 2 different instruments shows precise agreement of

points greater than the BKG +2o criterion for 18 of the 20 elevated points. Point 74E, 27N for

Area 5 does not exceed the background criterion but does in Area 7 and the reverse is true for

grid point 74E, 19N. This serves as an impromptu QA check for 3.4% of the Area 7 grid.

Area 6, like Area 5 begins about 12 meters to the west of the building footprint, and also shows

an increase in the number of points above background the nearer the points are to the footprint.

However, only 26% of the survey points exceed the background criterion. The Area 6 survey did

not overlap the footprint grid. All of the elevated points were generally located between 3N and

8N for this area.
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Area 7 is the Carriage Building footprint and consists of 900 grid points in a 30x30 meter array

beginning at 72E, ON and ending at 102E, 30N. One point in the grid, 73E, 19N was inaccessible

due to a concrete pedestal for a street light at that point. All points measured around the post

within one meter were at background levels. Nearly 65% of the Area 7 measurements exceed the

background criterion, with the heaviest concentration of elevated data occurring between 74E and

89E. Area 7 also has the highest Net CPM values in comparison to any detailed area. The

highest Net CPM value of 6.26 E+05 was measured at grid point 8IE, 5N. In general, some of

the highest values in the 74E to 89E area were located in 2 "seams" between 2N and 6N and 13N

to20N

Areas 8 through 12 to the east of the building footprint are similar to Areas 1 through 4 to the

west in that they have only a few points above background with the majority of elevated data

grouped fairly close together and/or running in a "seam". Area 8 which begins at the northeastern

end of Area 7, continues east approximately 17 meters to 120E. Thirty-five (35) percent of the

Area 8 measurements exceed BKG +2o, with the highest value of 5.22 E+04 CPM measured at

106E.26N.

Area 9 encompassed a rather large area beginning at 126E and ending at 138E and from 24N to

38N. Very few (11%) of the Area 9 measurements were >BKG +2o although the majority of

points were greater than the general area background of 2,484 CPM. These patterns of surface

readings may indicate a diffuse source perhaps caused by the construction of the site's subsurface

drainage, or the result of site grading, where material in Area 7 was relocated to the east before

the she was paved.

Area 10 is a small area to the south of Area 9 running from 132E to 136E and 1 IN to 16N. Only

6 points, concentrated at 134E and 135E, exceed BKG +2o, with the highest number at 1.08

E+04 CPM or approximately 4 times background.
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Area 11 consisted of only 8 measurements in the 139E to 14 IE, 13N to 15N area with only one

value at about 2 times background. Area 12 measurements ran from 166E to 179E and from 60N

to 66N. Located in the extreme northeast corner of the site, 37 of 94 measurements exceed

BKG +2o with the majority of above background measurements running from 169E to 176E. At

170E there is an indication that contamination may extend slightly beyond the site boundary in

that the measurement at 170E, 66N was approximately 12 times background. A quick survey of

the sidewalk area at 67N showed readings returning to normal, however, as previously discussed,

the concrete sidewalk is a much more effective shield for subsurface gamma radiation. Therefore,

no conclusion can be drawn from these surface measurements taken outside the site boundary.

While completing the inter-grid survey from 174E to the perimeter guardrail along 180E two

anomalies were noted at ON and at 18N. One centimeter readings were taken at each of these

locations. The net CPM was slightly above background but not greater than BKG +20.

Special two- and three-dimensional graphs have been prepared for each of the detailed area

surveys and are shown in order from Area 1 to Area 12 in Appendix E-2. A color of medium

gray denotes areas less than or equal to BKG +20, and blue is used for areas greater than the

background criterion but less than 10 times the background levels. Alternating contrasting colors

are used for each succeeding 10-fold increase in range above background used for example in the

Area 7 graphic. All graphs depict data collected on the one meter grids with background

subtracted, and the shape of elevated areas on the two dimensional plot are chosen by the

Microsoft Excel program based on the magnitude of adjacent data points. The effect of adjacent

data on the shape of the elevated areas is better illustrated on the 3-D plot on the left side of the

page.
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As previously described, Area 1 through 4 are small, well defined areas with respect to

background. Area 4 may require 5 more readings at 63E from 18N to 22N to bound the one data

point at 62E, 20N, however, Area 5 measurements do cover this area and show that the

surrounding area along 63E is less than Area 5 is the first to show data greater than 10 times

background in 5 small areas, with about 1/3 of the area between background and 10 times

background. A few additional measurements may be needed west of the 60E, 28N mark to

completely characterize this small elevated area, however, its shape is likdy similar to the data at

73E, 28N. Area 6 is similar to Area 5 in that they are both adjacent to the building footprint and

: in size and magnitude as the western edge of the footprint at 72E is approached.

The graph for Area 7 is complex by comparison to the other areas due to the wide range of data

seen for the 900 data points collected. The color variations show that there are two areas which

have the highest readings of >50 to >100 times background Because of the size of plots in the

Area 7, the two-dimensional and three-dimensional graphics are shown on separate pages. In

general, the data show a north/south pattern which may be predictive of the general movement of

material within the former Carriage Building, with the entrance likely being in the 80E, ON area.

An overlay transparency was prepared for the Area 7 two-dimensional plot to demonstrate the

difference in the "shadow" created when data are compared to BKG +2o and 3 x BKG. Placing

the transparency over the Area 7 two-dimensional plot shows that using 3 x BKG significantly

reduces the "shadow" around the elevated areas, and in our opinion, better defines the potentially

affected areas which may require remediation. The lack of a "shadow'-reducing effect in the

northeastern portion of the Area 7 grid may add support to the hypothesis that some of the

material may have been pushed to the east during grading of the she in preparation for paving,

since there does seem to be some connection between these data and that of Areas 8 and 9.
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In Area 7 there could also be contaminated material to the south of the ON, 80 to 82E area, but

the presence of the sidewalk may provide too much shielding to give an accurate picture of the

extent of contamination south of the site.

Areas 8 through 12 are, as previously discussed, like Areas 1 through 6 in magnitude of readings

and shapes of potentially contaminated areas. A few additional readings may be required to

bound Area 9 east of 138E based on comparison of the data to BKG +2o. Areas 10 and 11 are

unremarkable and Area 12 may, as previously discussed, extend somewhat to the north of the site

by a few meters.

All of the data generated in Appendices E-l and E-2 was reworked and compared to 3 times

background as shown in Appendices F-l and F-2. It is our opinion that this comparison provides

a more accurate representation of the extent of subsurface contamination on the site. Areas 5

through 10 and number 12 are the only areas which have data exceeding the >3 x BKG criterion.

As expected, the two-dimensional plots for these areas are smaller when the elevated areas are

compared to the plots of Appendix E-2. The Area 7 plot of Appendix E-2 was not repeated in

Appendix F-2 but rather only the two-dimensional plot of regions >3 x BKG are shown which

corresponds to the overlay transparency shown for Area 7 in Appendix E-2.

The Bicron dose rate data for the twelve elevated areas are shown in Appendix G-l. Individual

spreadsheets are shown for each area, with both the gross reading and net ^/Rem/hr, given.

General area Bicron background averaged 4.5 /uRem/hr. The Bicron data corresponds well to the

ESP-1/44-10 results for the twelve areas, increasing toward Area 7 and remaining low in the more

distant detailed areas. Dose rates greater than 3 x BKG are seen only for Areas 5 through 8,

whereas all areas measured, except for Areas 1 and 2, exceed the criterion of BKG +20 or 7.73

^Rem/hr. The Bicron spreadsheet net /Jlem/hr data is presented relative to the overall site in

Appendix G-2. Appendix G-2 is presented on 4 pages due to the extremely large number of data

points (nearly 12,000). The highest net reading for the Bicron measurements of 165.5 //Rem/hr

made 1 meter from the surface is within Area 7 at 76E, 4N. A three-dimensional plot of the
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Bicron data is shown in Appendix G-3. Due to the large number of net "zero" values in yellow,

the elevated areas show up very well and the dose rate of Area 7 in the center of the plot dwarfs

all other areas. Two plots are presented in Appendix G-3, one looking north and a second

looking south to better visualize the data behind Area 7 and the outlying elevated areas.

Appendix G-4 presents a QA check to correlate ESP-1/44-10 readings with those of the

Bicron /Aem/hr instruments at the most elevated reading measured on the site near survey point

76E, 4N. The highest Bicron contact reading was 650 /^Rem/hr at the surface. The average

correction factor calculated for convening the ESP-1 data to equivalent //Rem/hr data was

487 CPM/AiRem/hr at 1 cm and 745 CPM//Jlem/hr at one meter above the surface.
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V. DISCUSSION

The results of the overland gamma survey show that the majority of the subsurface activity is

located in Area 7 within the coordinates 72E to 102E and ON to 3 ON. Eleven (11) additional

areas were also characterized as having potential subsurface radiological contamination many of

which, Areas 5, 6, 8 and 9 for example, may have been created in the process of preparing the site

for paving or during construction or demolition activities which pre-date the current site

configuration.

Within Area 7, the most elevated readings were found in 2 discrete areas; one at 76E, 4N and

8IE, 4N to 5N. The ESP-1/44-10 Nal detector readings for these areas exceeded 100 times

background and the highest Bicron dose rate on the site was measured near 76E, 4N at 165.5

/Jlem/hr. This Bicron dose rate at this location is about 37 times the average background dose

rate for the site of 4.5 yuRem/hr. Other elevated areas greater than 50 x the ESP-1/44-10

background are located between 14N and 19N in the same general area, 76E to 8IE. The highest

Bicron dose rate measurement in this area was 120 yuRem/hr or about 27 times the background

dose rate.

The apparent discrepancy between the Bicron Data and the ESP-1/44-10 results with respect to

background likely involves the limited energy range for the Bicron meter response of 17 KeV to

1.3 MeV. There is likely a strong low energy component given that the source gamma signal

must penetrate a significant amount of crushed stone and asphalt before possible detection.

The graphics for all areas show that a significant "shadow" is created around elevated readings by

comparison of the net data to BKG +2o from the mean. The 3 x BKG overlay for Area 7 found

in Appendix E-2 dramatically illustrates this point, where the blue BKG +2o edge around the

elevated areas is substantially reduced when the 3 x BKG overlay is superimposed on the Area 7

figure.
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The overlay also illustrates that there may be areas of diffuse activity between 3 and 10 times

background which are not associated with nearby elevated areas such as is shown in the 20-30 m2

area centered at 92E, 23N On this basis, we postulate that the graphics of Appendix F-2

showing areas >3 x BKG are more representative of the affected areas which may require further

investigation and/or remediation. As previously discussed, Areas 5 through 10 and Area 12 are

the only areas on-site which have regions exceeding the 3 x BKG criterion. Areas 5,6, 8, 9 and

10 aO seem to be related to the activity of Area 7 by their proximity. Area 12 however, is an

anomaly both by its location in the extreme northeastern corner of the site and by the number of

discrete elevated locations as shown by the Area 12 plot in Appendix F-2. The Area 12 activity

may be associated with a small refuse area which may have existed in the northeast comer of the

she since the historical maps show no buildings or other structures to have existed in this area.

This is only one of many plausible explanations for the Area 12 activity. In addition, Area 12, like

Area 7, may extend slightly beyond the site boundary, however, the presence of the concrete

sidewalk precludes more precise determination of the off-site extent of the contaminated material.

Figure 1-2 of the Work Plan shows the exposure rates reported by EPA/IDNS during their

walkover of the site The reported reading locations roughly correspond with Area 5, 7, 8, 9 and

12 of the present survey and the highest reading of 280 /Jfc/hr corresponds roughly with the

reading of 120^iRem/hr taken with the Bicron instrument in this location. These data are in good

agreement since the typical A& meter tends to over-respond by a factor of about 2 in the low

energy range. Therefore, the 280 piR/hr EPA reading would correspond to about 140 fjRem/hr

with the proper correction factor applied

A rudimentary risk assessment of the site shows that the only potential exposure pathway to

members of the general public working at or using the site parking facilities is via direct exposure.

The most concern would be for the parking lot attendants who man the cash booths. Both of the

check-out booths on she are located in background areas and therefore, individuals working at

these locations would incur no greater risk than anyone else in the downtown Chicago area with

regard to direct radiation exposure. Further, these individuals are typically captive in the cashier
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booth due to the volume of business and they do not typically walk around the site during slow

periods. Therefore, the most reasonable scenario for exposure becomes an individual member of

the public who parks their car in the lot in the same location each day and which corresponds to

the location of the highest Bicron reading of 165//Rem/hr at one meter from the surface. If we

assume that this individual parks in this location 250 days per year and spends a minimum of 5

minutes per day outside the car directly over the highest measured location, the calculated annual

dose would be 165/Jlem/hr x 250 days/yr x 5 min/day x 1 hr/60 min. = 3,438 /Jlem/yr or

3.4 mrem/yr. This calculated dose would only apply to an individual who spent time outside the

car without moving off the elevated location. This may be a reasonable scenario for summer

months but seems more unlikely for winter months. Further, the likelihood of someone parking in

the same location every day without a reserved parking space is very remote.

In a more realistic case where an individual only occasionally parks in the location where he could

receive the maximum dose rate, the actual annual dose is likely much less than 1 mrem/yr. Such a

dose satisfies all current as well as all proposed federal regulations concerning allowable doses to

individual members of the general public from sources of residual radioactive material accessible

by the general public. Under either the maximum exposure conditions or the realistic conditions,

the site does not present a risk beyond that of the normal radiation environment in the downtown

Chicago area.
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APPENDIX A

RADIOLOGICAL PROCEDURES NOT INCLUDED IN WORK PLAN



MJ.W. Corporation Inc.

RADIOLOGICAL CONTROL PROCEDURE 43

Controlled Copy Number

CONTROL CHART PROCEDURE

1.0 PURPOSE

This procedure details steps to ensure that accuracy, precision and sensitivity of
counting systems and portable counters are maintained within acceptable limits.

2.0 SCOPE

This procedure provides general criteria for the performance and evaluation of
calibrations and sensitivity measurements. The instruments covered in this procedure
measure primarily gross alpha, beta and gamma radiations.

3.0 RESPONSIBILITIES

3.1 Personnel

3.1.1 This procedure applies to all project personnel who calibrate, use or
response test either stationary or portable counting systems.

3.1.2 The Project Manager or designee is responsible for administering and
implementing this procedure. Health Physics technicians are
responsible for performing this procedure.

3.2 Prerequisites

3.2.1 Laboratory counting systems shall be calibrated annually, and portable
counting systems shall be calibrated scmi-annually. Counting systems
and portable counters should also be calibrated following the change of
essential components or repeated failure of QC tests, once the cause is
discovered and corrected.

3.2.2 Calibrations and response tests shall be performed by personnel trained
in the operation of the specific instrumentation.

RCP43

Approved: (

Rev. 0 Date:

P J JJ 4t 1 X?\so«s+*& /y, <M>*-<iu»
Health Physics Director
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3.2.3 All sources used to perform efficiency calibrations shall be traceable to
the National Institute of Standards and Technology (NIST) or other
nationally recognized groups.

3.2.4 Each instrument shall be calibrated in the energy range of interest.

3.2.5 All counting shall be performed in accordance with the established
procedure for each instrument.

3.2.6 All instrumentation shall be operated within the ranges established by
the manufacturer for electrical and environmental factors.

3.2.7 ALARA practices shall be observed to minimize personnel exposure
and the spread of contamination during use of sources to perform
response testing.

3.2.8 Certified sources shall be handled only with tweezers or other
appropriate devices which prevent damage to the surface of the source.

3.2.9 Newly purchased sources should always be compared to ok) sources
prior to use in calibrations.

3.2.10 Samples counted on instruments shall be handled to maintain the
integrity of the sample throughout p*^TTfing. to minimize
unnecessary exposure to the individual AND to prevent
contamination to the instrument.

3.2.11 This procedure does MX apply to counting systems utilizing a
multichannel analyzer (i.e., gamma spectroscopy systems) or to
survey meters, except contamination survey instruments used for
free release of materials.

4.0 PROCEDURE

4.1 Background Determination

4.1.1 Perform QC tracking for background when required by individual
instrument procedures.

NOTE: The Gaussian Distribution requires approximately 30 observations
to approximate a Poissoa Distribution.
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4.1.2 Determine background counting rate for establishment of QA
parameters by setting background counting intervals for at least as long
as the counting time interval used for actual sample counts.

4.1.2.1 Perform a minimum of 20 counts or, if practical, 30 counts
to establish QA parameters.

4.1.2.2 WHEN possible, obtain counts over a period of days
instead of consecutively.

4.1.3 Perform a background determination daily, or for instruments used
intermittently, prior to each use.

4.1.3.1 Perform the background count on an appropriate "blank".

4.1.3.2 Subtract daily background determination from each sample
analysis.

4.1.4 Plot daily background checks on a control chart (See Attachments) for
each instrument.

4.1.4.1 Investigate background determinations falling outside the
,-. upper and lower warning limits of the control chart.

a. Count rates falling above the upper warning limit of the
control chart may indicate improper instrument set up,
contamination of the "blank" or instrument, or
excessive environmental background.

b. Count rates falling below the lower warning limit of
the control chart may indicate a change in media,
improper "blank", or a change in instrument set up.

NOTE: Statistical trend reviews should include the following:
Values outside of 3 sigma are expected in less than 3% of the
observations.
Observations should be randomly distributed about the mean.
Seven consecutive observations should not all be above or below the
mean.

4.1.4.2 IF the background determination is _<. 3 sigma BUT > 2
sigma THEN:

a. Verify a proper, clean "blank" has been used.
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b. IF a proper blank has been used, THEN proceed with
the sample counting.

c. Record background determination on control chart and
review trend.

4.1.4.3 IF the background determination is > 3 sigma, THEN:

a. Verify a proper, clean "blank" has been used and
repeat the count.

b. IF the second background determination is <. 3 sigma
THEN record count on control chart and review trend.

c. IF the second background determination is > 3 sigma,
THEN tag out the instrument and notify the Project
Manager or designer for instructions.

4.1.4.4 Report all background determinations falling outside the
upper and lower warning limits of the control chart to the
Project Manager or designee.

4.2 Check Source Measurements

4.2.1 Count QC check source for establishment of QA parameters.

4.2.1.1 Perform a minimum of 20 counts, or if practical, 30
counts to establish QA parameters.

4.2.1.2 WHEN possible, obtain counts over a period of days
instead of consecutively.

4.2.2 Plot dairy checks on a control chart for each instrument

4.2.2.1 Investigate QC checks falling outside the upper and lower
warning limits of the control chart.

4.2.2.2 IF the QC check is <. 3 sigma BUT > 2 sigma, THEN:

a. Recount QC check source.

b. Recount QC check on control chart and review trend.
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c. IF the second QC check is <. 3 sigma BUT > 2
sigma, THEN record QC check on control chart, notify
the Project Manager or designee, and proceed with
counting.

4.2.2.3 IF the QC check is > 3 sigma, THEN:

a. Perform three additional QC checks.

b. IF any additional QC check is > 3 sigma, THEN tag
instrument out for repair and notify the Project
Manager or designee.

4.2.2.4 Report all QC checks falling outside the upper and lower
warning limits of the control chart to the Project Manager
or designee.

4.3 Control Charts

4.3.1 Maintain a control chart for each counting system and trend the
following parameters, as appropriate:

Background cpm

QC check source

4.3.2 Graph control charts on graph paper or use computer generated control
charts.

4.3.3 Define the limits of the control chart as:

Mean

Upper Warning Level (UWL): +2 sigma

Lower Warning Level (LWL): -2 sigma

Upper Control Level (UCL): +3 sigma

Lower Control Level (LCL): -3 sigma
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4.3.4 Complete control charts daily or prior to use for instruments used
intermittently.

4.3.5 Maintain the control chart with the instrument log for each instrument.

4.3.6 Consider establishing new control and warning limits for the following
conditions:

4.3.6.1. Immediately following maintenance on instrument
electronics or detector which may change instrument
___r
performance.

4.3.6.2. Immediately following the introduction of a new reference
standard into the counting system.

4.3.6.3. WHEN time trend review determines that the previous
control and warning limits are no longer appropriate.
However, first investigate cause of condition and determine
if system is malfunctioning.

4.4 Records

4.4.1 Complete an QA records in a timely manner and submit to the Project
Manager or designee for review and approval

4.4.2 Record counting data in accordance with specific procedures for
individual instruments.

5.0 DEFINITIONS

5.1 4r Geometry

Counting jcmnctiy characterized by measurement of an emission rate in a
360* field or from aD surfaces; such as a measurement, is representative of the
local source activity. Measurement of an emission rate from a single surface
(called 2 r) does not report total source activity.

5.2 Accuracy

The degree of agreement of the observed value with the conventionally true
value of the quantity being measured.
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5.3 Certificarion

The use of a derived standard to determine an exposure rate, activity or other
value to the specified or required degree of accuracy.

5.4 Check Source

A radioactive source, not necessarily calibrated, which is used to confirm the
continuing satisfactory operation of an instrument.

5.5 Counting Efficiency

The ratio of the number of counts to the total number of ionizing particles or
quanta exposed to the sensitive volume of a detector when the count rate is
low enough that deadtime correction is unnecessary.

5.6 Mean

The sum of all count values divided by the total number of counts taken. The
mean is the statistical measure of central tendency, a value around which
groups of counts tend to cluster.

5.7 Performance Test/Response Test

A procedure whereby an instrument or a component is evaluated against
accepted criteria for continuing satisfactory operation.

5.8 precision

The degree of agreement of repeated measurements of the same parameter.

5.9 Standard Deviation

A measure of the normal count dispersion for results of multiple independent
observations (count cycles) around the mean as calculated for those
observations.

6.0 REFERENCES

None
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7.0 ATTACHMENTS

Attachment 1 - Calibration Record for Free Release Instruments - Form RCP 43-1

Attachment 2 - Sigma Calculation Worksheet - Form RCP 43- 2

Attachment 3 - Control Chart - Form RCP 43-3
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CALIB

Instrument Make/Mcxkl.

Count Tjpe:

RATION

Stick ground ^mirr-p

Radiation T>pe: Beta Alpha

Counting Duration (Serands):

Source Manufacturer:

DATE
BAT

CHECK
HV

SETTING
THRESHOLD

MLMJl/'PfTvIT''

^4^»^s* '̂' w ' •- '••*•
?^^^^^^SS'̂ :"':' "•:•''- :^/^

SSl̂ Si!?1 -̂̂ -̂ in
Scaler/Prcibe Serial Nos.:

Jig Number

Location:

Source Isotooe and DPM:

Source Serial #:

WINDOW
AVG. CPM

(X)
EFF. REMARKS INIT
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Instrument Make/Model Sealer/Probe Serial Nos.:

Count Type: Background Source ; Number:

Radiation Type: Beia Location:.

Counting Duration (Seconds;!: Source Isotope ;md DPM:_

Source !'vlanufacrurer: Source SeriaJ #:

1 . Perform 30 sixty-second counts of the type specified (beta or alpha and source c r background). Complete Control Chan Data
Sheet Transfer the Control Chart Count Data to the table below

2. Add the 30 counts for the Total:

3. Divide Total by the number of counts taken (30) - Total of 30 counts = Average Count (X)
30

Round all values to one decimal place.

4. Subtract the average count (X) from each individual count (X |). Indicate •*• or - values.
5. Square each of these values
6. Record results below

Couw
No

Source
Count (X X - X (X.-X) 2 Count

No
Source

ount (X| )
X ; - X (X.-XT

Count
No

Source
ount (X| ) x, -x (X, - X)

11. 21.

2. 12. 22

13. 23.

14. 24.

5. 15. 25.

6. 16. 26.

17. 27.

8. 18. 28.

9. 19. 29.

10 20. 30.

7. Add all the (X-X) 2 values =

8. Sigma = Sum of 30 (X, - X f values (Calculated in No. 7) =
N - l

^

counts
29

N = Total number of counts, in this case, 30.

Perform* xd Bv: Date:

Checked Bv: Date:
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|lg|jfeî  • « , ; . . < * •
CHART {, . ,. ,t 1, * '' '; *

Instrument Make/Model: Sealer/Probe Serial Nos. :

Count Type. |_J Background 1 "~~| Source Radiation Type: [~] Beta |"] Alpha

Source Isotope and DlI>M-

Location: Revi

1

i

1 « <

' $, *>•* *" i * ! ,
w* , ' ' *

9 *"

Jig Nuntbeir:

Counting Duration (Seconds):

Smirm Serial *•

ewedE

Source Manufacturer:

lv:

! 1

Date:

! !
i

I i

1
i i

... ..

Initials
CPM Value

Date

X

Sigma Values
-î+3—

40=

X=

.1 =

.1=

-3=

INSTRUCTIONS: Put the calculated average count (X) next to the X in the Sigma Values box. Add the sigma count value toX to obtain a +1 value. Add two times the sigma value to obtain
a +2 value. Add three times the sigma value to obtain a +3 value. Subtract the sigma count value from X to obtain a -1 value. Subtract two times the sigma value to obtain a -2 value and
subtract three times the sigma value to obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale for the graph, insuring that the + 3 sigma values are included on
the top and bottom of the graph. X~is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally to serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials, CPM values and Date.
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RADIATION
MEASUREMENT
PRODUCTS

• 6801 Cochran Road • Solon, Ohio 44139

Phone: (216) 248-7400 • Fax: (216) 349-6581

CERTIFICATE OF INSTRUMENT CALIBRATION

CUSTOMER:-
MJW CORPORATION

micro ram
OJ

INSTRUMENT MODEL:- SERIAL #

2516

B971N

CALIBRATION DATA

RANGE

X1000

X100

X10

XI

XO.l

EXPOSURE RATE

160 mR/h

16 mR/h

1.6 mR/h

160 uR/h

16 uR/h

INST. READING

160

16

1.6

160

16

EXPOSURE RATE

40 mR/h

4 mR/h

400 uR/h

40 uR/h

INST. READING

40

3.9

400

40

THE Cs-137 1 Ci SOURCE USED FOR THIS CALIBRATION HAS A CERTIFICATE
STATING ITS TRACBABILITY TO N.B.S. (N.I.S.T.) STANDARDS.

* INSTRUMENT CALIBRATED WITH A CS-137 OAMMA SOURCE USING A CONVERSION
FACTOR OF 1 urem/h

1 uR/h

* CALIBRATOR : J.L.SHEPHERD / MODEL: 28-6A S.N.:10081

CALIBRATED BY:- 7T DATE:-
Saint -Gooamf Norton Industrial Ceramics Corporation



RADIATION
MEASURBAENT
PRODUCTS

• 6801 Goctmn Road • Solon. Ohio 44139

Phone: (216)248-7400 • Fax: (216) 349-6581

CERTIFICATE OF IBTKlHuNT CALIBRATION

MJW CORP.
CUSTOMER:-

•icro

RGR-4097

B378A
INSTRUMENT MODEL:- SERIAL f

CALIBRATION DATA

RANGE

X1000

X100

X10

XI

XO.l

EXPOSURE RATE

160 aR/h

16 «R/h

1.6 «R/h

160 uR/h

16 uR/h

INST. READING

160

16

1.6

160

16

EXPOSURE RATE

40 mR/h

4 aR/h

400 taR/h

40 QR/h

INST. READING

41

4

410

40

C0-137 1 Ci 8OQRCI USKD FOR TITTB CALIBRATION HAS A CKKT1F1CATB
8TATZHO ITS TRAOABILZTT TO V.B.8. (V.Z.S.T.) STANDARDS.

1 uR/h

• CALIBRATOR : J.L.SHEPHERD / MODEL: 28-6A S.N.: 10081

^O P
CALIBRATED BY:-



CALIBRATION CERTIFICATE

LUDLUM MODEL 500 S/N

LUDLUM MEASUREMENTS, INC.
PO BOX 810/501 OAK STREET
SWEETWATER, TEXAS 79656, U. 8. A.
FAX No. 915/235-4872 915/2354404

CUSTOMER

Cal Date_l

ORDER NO. tafeztxi

Due Date_5l!kH Interval. TVmp "»") »P RH i>l % Alf tnh.f

Zeroed [ '̂Mechanical check n New instrument r-| Instrument required repair

Multi-
plier
0.1

1

10

100

1k

10k*

Pulser Reference
CPM Counter
Setting Reading * -2%

A* Found
Readings

250

250

250

250

250

250

1ST

Multi-
plier
0.1

1

10

100

1k

10V

Pulsar
CPM
Setting
750 .

760 .

760 .

760 .

760 .

760 -

Reference
Counter
Reading + -3%

IS

ISC

•0.1 minute count time

At Pound
Readings
"

Range Amplitude
Setting

Amplitude
Reading + -10%

As Found
Reading

Amplitude Amplitude
Setting Reading + -10%

5 mV

50 mV

SOOmV

5 V

High Voltage
Setting

500

ir\

(00 ISO

4

4

4

4 M.\u

High Voltage
Reading + -5%

SCO

As Found
Reading

£00

High Voltage
Setting

2000

High Voltage
Reeding + -6%

As Found
Reading

MIO ••

-I. I \/

As Found
Reading

Ludlum Measurements, Inc. certifies that the calibration system conforms to the requirements of MIL STD-46662A end ANSI N323-1978.

Reference Instruments:

Sealer

Voltmeter

Freq Counter

Oscilloscope

Model S/N

"IS ?/u

8/N

Model

Cal Date.

Cal Date - "*•" '̂

Cal Date

MIST Traceable

NIST Traceable

NIST Traceable

Cal Date - ff-3-Vf NIST Traceable

Reviewed By.

FM> u-i u/n

Date.



M.J.W. CORPORATION, INC.

PUL8B RATBMBTBR CALIBRATION RECORD

Inctrueent Owner

Manufacturer

Probe

BatUriM

A

(046&JQSL L««*- cai.

rtCK.

nod* I A/-/*" Serial Number /<f/

(&M

ra ( >No

Electronic Pul«» T»»tJ Effioieney Te*t:

Rang*
T

Zoo

iooo

^000

^OOOO

1OOO00

•Joo&oo

Initial
R*«pon«

(op«>

3*0

21.00

tiooo

Rvspona*
<CfM>

ZOO

ZCOO

Co«**nta

Ahlvcr

t
Nuolide J

Sc 90

fl<tf

\
Activity 1
<dp«/gp«>:

2U*6£

zeog$

t

Recponee
<cp«>

11,000

3«too

Efficiency

/s-.y

Check Source Response 3 0_<?. opo at A e« / in.

R«»pair Required < >Ye« </)No "* ^ ito t/>M

Calibrated Bg 6/L/̂ L Vs?Csd- Date ;

Type of Reference Standard:

Alpha, Beta, G

M*TM MTTT TRMCVTT.T.F. NffW YOPK 14771—TP.T.F.PHONF.( 71 6> fill -R291



c c
H.J.H. CORPORATION, INC.

PULSE RATEKBTER CALIBRATION RECORD

Instrument Owner HTU) Coflrt£ATUy^ Last Cal. Date /' 1/3 fa 3

Manufacturer kUbUUM _ Hod* I I OOP Serial Number

Serial NumberProbe MOl

Batteries Checked <"$Yes ( >No Batteries Replaced ( >Y

ilectronic

1 >
1 Rang* i

1

200

%oo

'O&OG

%ooo

ioooo

$000 £>

iooooo

Zooooo

ruise lest

Pulser
Frequency

2jOO

£00

looo

gooo

2,0000

%Oooo
\
\
\
\

\
J

MOU.
Initial !
Response I

<cp«>

133

"7^? tJ

/99o

7-9H5"

148X8

-V (̂.±

IAZ1&I

iw<*n

•//sfOHlMfc

Adjusted
Response

<cpa>

~ ~

J

Comments

m

•

5

Efficiency Test:

•, :
• Nuclide

S/ff H,3f
A* m
s/Vlti-/
A* ^M i

6k^

!

: :
<dp«/gp«>: Ccp«)

2/^3^ '{ -73oo

£*/3oo : o?9o"?o
J
I
t '
: r lvefe
!•i

T»T*I. COM3
^3^ j 2.3^

*1

:
. t••••

s
!
•
•:

: :
i • :
:

j
p—r-ttmftt. !

Efficiency!

33. <?

3«M

3«f.|

^/oo «/«»)
"*-"ir-

i :
: :

Check Source Response cpo at ĵ , ••* / in.

Repair Required < >Yes ,-„.,„

Calibrated By LJ UiL I/ _"T.C^f. -

Type of Reference Standard:

Beta, Garaa

Date HPP-8-4



M.J.tf. COR FORM" IN, INC.

PULSE RATBMETBR CALIBRATION RECORD

Cal.

H«nufaefcur«r Hod* I /<*>«? Serial Nu«b«r

Prebe i-MQiu** j*OL. Mi-Jo (*c*«») __ Serial Number _

Batteri«« Checked (V>Ye> < >Mo Batterie* Replaced ( >Ye«

Electronic Pulse Te«tl MCH. V«o S/«

t
Rang* IFrequency

^00

2.0OO

looo

ioooo

tooooo

foowo

Zaooo

80000

Vooooo

InltUl
Rv«pon«

<cp«>
Rvcpona*

(cp«>

Check Score* R*cpon»*

R*pair Required <

By

coo »t _2^_ •• / in

< ̂ No. y

(/X/6x/^, Oat*

Effioivney Twt:

t
Nuclid* IBctivity IReapene*

<cp*>

I fc j

t

2/53W

4,9

EfPioi*ney

t.

33.3%

Typ* of R»f«r«ne» Standards

Beta,

HPP-B-4

8860 MAIN STREET, WILLTAMSVILI.E, NKW YORK 1 4221 --TELEPHONE ( 71 6) 631 -R291

( C



ri.J.n. COntruRAV 'n$t

PULSE RATEMETER CALIBRATION RECORD

Instrument Ouner tvlTu) Last Cal. Date 6/3

Manufacturer UjSLurl

Probe

Model_Zt£iL Serial Number

-u, o Serial Number

Batteries Checked (v$Yes ( >No Batteries Replaced (-^Yes < >No
<f* _

Electronic

1 '•
! Range j

X I

X 10

X i 06

X 1000

Pulse Test

Pulser
Frequency

zoo
400

2.CXPO

1JOOOO

qoooo

2.O&OOO

Mo^oo

i

^>u

Initial
Response

Ccp»>

iOQ

400

tooo

MOO*

24PCOO

Zooooo

*0*>o0

!

*/A/»-lrtv^ *f«.i««.

Rdjusted ', \
Response 1 Comment*

<cp«> i

2oo S / 99
1

Moo i J?r
1
1

1

«

40000 | 39-lS-S-
I

«LOO0C?̂  t ^ * * ^ •

j

s
•i
i "i
i
i
•

i i
Check Source Response
3o^<u.«i c.̂ ttK. ft̂ *><itt
Repair Required C )Yes <vONo

Calibrated By UJ(jJL

in.

Efficiency Test:

t
mnents

99

!?f

97JL

:/-7&

^/0

[-is-s-

'<S1

1^^

•

:

i

Nuclide

JJi£*"<

+ a/** 0ft 3V

i
j
s

i
flctivity !

2/ttO

WlLo

•

Respon**

3^54

test.

Percent
Efficiency

/V.rX^

*«^ * r /^

:?

1
1
1

1
i

Type of Reference Standard:

3/7 /9V.

Rlpha, B*t«v 6«m«« >

HPP-8-4

8860 MAIN STREET, WTLLTAMSVTLLE, NEW YORK 1 4221--TET,RPHONR( 71 fi » 611-R7Q1



n.J.M. COkruRAT •!*, JLNU.

PDL8B RATBMBTBR CALIBRATION RECORD

InstruMnt Owner

Manufacturer

Last Cal. Oat* / / ? f <

Hod*l£X2;£_ Serial Number

Probe AJ/U V3'

iM Owekvd CVM < )Ne

Elveirenie Pu>»» Trat! H6«-S*oe

_ Serial Nuaber pf? > 3 3-

es Replaced <»4ve* < >No

Efficiency. Test:

JLL

r
Rang* IFrequency

HO

U06

Zoo
^00

iooo

Initial
R»«pons

<cp«)

Aoo

HOO

O O

60 fe.

C/M

Check Source Response 3A O eom at __O__ em / in.

Repair Required ( )Y.s (/No " • « ' < -

Calibrated By &J'4?n d ĉSL Oat*

T 1
Nuolide Iftetiwitg

(opa)
Percent
Efficiency

M-3

Type of Reference Standard:

Rlpha, Beta, Bamaa

HPP-B-4

8860 MAIN STREET, WILLTAMSVTLLE , NBW YORK 1 4221 --TKT.FPHONKf 71 fi) fill -fl?<)1



rt.J.n. COnrwRAV- -iff

PULSE RATBHETBR CALIBRATION RECORD

Instrument Owner

Manufacturer

Probe M0<- «/3-S

0>*P<S4tn<nJ Last Cal. Date 4/17 lit

Model22o Serial Number

Serial Number OS?/ 33

Batteries Checked C^Yes ( >No Batteries Replaced < )Yes Cv*No

Electronic Pulse Test

t 5 Pulser
! Rang* ! Frequency

t

jf 1 \ "Zoo

K'/O

K (00

A f »/
* "

IOC.

WCO

£000

qooo

ZJOQOO

Zoc&oo

WOOOO

£00

SOOOQ_

KkOi-S-oo S/A/ eqzHU

Initial 5
Response

<cpm)

Zoo

f J^^O

_&X>0

*faoo

£0000

&8'<>66

/ *j00& G

&&O0O ̂ 2

So&

£0000

\
\

Check Source. Response

Repair Required < >Y«

Calibrated Bu ( J^> (J-

, «^do cp*

« Cv)No

^ l/J^

Rd jus ted
Response

(cpm>

&00

<&>
Zooo

rfooo
&000&

3Xo<>o

Jloooo

3^0000^

SOG

S&poct

5
Comments

,<H c,«

/Its' <-f#

/<?f3-6 <Lf«

•

\
i t

at Q on / in.

£ Date •^/3o/<?</

EFFiciency Test:

Nuclide

yLz,v/
SA/ /635"

^M/
-5~A< / k3v

Rctivity
Cdpm/gpm)

z/s-s-/

f^3&o

•

tesponse
<cpm>

ZLU

/07SC.

Ave&tt

Percent
Efficiency

/*«*'

* /!•$:$>

»

t

Type of Reference Standard:

fllpha, Beta, Gamma

HPP-8-4

8860 MAIN STREET, WILLIAMSVILLE, NEW YORK 14221--TELEPHONE(716)fi31-fl2



PUL8B RATBMBTBH CALIBRATION RECORD

InitrtMent Oyner Mj<J 0 ___ t̂ t Cal. Date

Manufacturer ^de<L««Ja. Hod* I fcSP-t Serial Nuaber

Prob* tuQ>-Mr> HOu MM - IQ _ Serial Nu«b«r

M ( )Ho

Electronic Puls* TMtt Mbc SW

M R«pl«c«d ( >VM

Rang*
I

X 1

x lo

X 100

y i k

4000

ZOOOO

t^QOOO

Zooooo

Initial ftdjurtad
Rvcpona*

<cp«>

goi

Check Source Response

Repair Required ( >Ye»

Calibrated By

_cp*j at cm / in.

Dat*

Efficiency Te«t:

1
Nuclld* 1

•^Jtv-n
A/17

t
Rctlvlty 1
(dp«/op«> 1

7/Vl.lfcl

•

•

Rvspona*
<cp«>

2 /*. ooo

P»ro»nt
Effieivne^

4* '/•

Type of Reference Standard:

Alpha, Beta, Gamaa

HPP-8-4
IX

8860 MAIN STREET, WILLIAMSVILLE, NEW YORK 14221--TELEPHONE(716)611-R291

( C



M.J.W. CORPORATION, INC.

PULSE RATEMETER CALIBRATION RECORD

Instrument Owner

Manufacturer

Probe

Last Cal. Date.

ModelgS^-' Serial Number,

HDi -\o Serial Number lintn

Batteries Checked <v<Yes < >No Batteries Replaced <"*Ye* < )No

Electronic Pulse Test «/- Efficiency Test:

i :
Rang*

X I

X. i 0

1

X IV-

Pulser
rrequency

Ztx?

**[OO

Zocoo

\kOooo

Zoooo*

^OOOOO

Initial
Response

(cpm>

/W

31 (»
Mo

$9(.o

11X60

338OO

fQQooo

3<)Qt>00

fldjusted i !
Response ! Comments

(cpm) !

•
/ QK *

:
ML, \
J4S>0 \

\

)<ttc>o \
\

•

5
3vf ooo \

\

\
\
\

\ 1 \
\ : :

Check Source Response *>M cpm at cm / in.

Ml W*l * *4m»

On M7

Of^ i., 4^..

<dpm/gpm>

2/Va,Z6£

_
'

S
S
I
:

Ccpm)

^c^oov

\
\

1

:ff ici*ncy!
•_ . 1

9.3'/0 \
I
i
1
1
:
!
S
J
t

i
i•
»
;
j
i
•i
i
•
t
j
•

Repair Required ( >Yes CV^NQ

Calibrated By L&.-JJt (/>/£^

Type of Reference Standard:

Alpha, Beta, Gamma

Date HPP-B-4

RflfiO MRTN STPFPT WTT.T.TJVMCVTT.T.F MFW VOPV 1 A 771 - -TPT.FOHOMP / 71 fi ^ d. "* 1 _



CERTIFICAT.'i: OF CALIBRATION

CUSTOMER NAME

DATE

=\C:LASE OKDta/CONTRACT NO- - a ,T~ o /

?40DEL NC SERIAL NO.

i.-::s :s :c CEHTIFY THAT THE ABOVE DOSIMI-TTRS WERE TESTED AND FOUND
TC ~.t IN C"/MPLIANC£ WITH ANSI SPECIFICATION NO. N322-(1977). YOUR
PUSC.-L^.SL ? OER OR CONTRACT AND ANSI SPECIFICATION NO. N13 . 5-(1972) .
7.-:S CALI5 -.TIONS ARE ACCURATE TO ± 10^ OF TRUE DOSE UTILIZING A
STANDARD TRACEABLE TO THE U.S. NATIONAL INSTITUTE OF STANDARDS AND
TECHNOLOGY. IT IS FURTHER CERTIFIED THAT THE CALIBRATION PROGRAM AT
DCSIMiTES CORPORATION IS IN COMPLIANCE WITH MIL-STD 45662A.

?.« Ueucer Nancy Muse
icy Assurance Manager Quality Conceal Technician

OOSIMETER CORPORATION " DOSIMETER CORPORATION

N'OTE: WHEN A LATER VERSION OF ANY STANDARDS LISTED ABOVE IS
AVAILABLE. DOSIMETER CORPORATION WILL COMPLY WITH THE MOST CURRENT
SPECIFICATION.

M..L QUESTIONS CONCERNiNG THIS CERTIFICATION SHOULD BE DIRECTED TO
3u2 CUSTOMER SERVICE DEPARTMENT



Calibration and ANSI N323 Drift Test for MJW DRDs

Date: 5/7/94 1020 START 5/8/94 1020 END

A) Calibration

24 hour test with Nuclear Associates (Victoreen) Multi-Dosimeter Calibrator, Model 06-201

Activity: 9 /id Cs-137, no date given for source for 6-hour exposure expect 25 to 35 mR

Exposure Period: 24 Hours

Expected Dose: 100 to 140 mR <W** G^u&aC* frt.Z Jo

DRD fS/ISH Initial Reading Final Reading P/F*

*P/F

B)

DCA 1042019
DCA 1042024
VIC 6356A
VIC 3211 A

= Passed or Failed

0
0
0
0

105
90
90
95

^•• t̂a^^^M

p
p
p
p

Forty Eight Hour Drift Test per ANSI N323
(Passing Criteria <2% Full

DRD (SIN) Initial

DCA 1042019
DCA 1042024
VIC 6356A
VIC 3211 A

Scale)

Reading

0
0
0
0

Final Reading

<5
0
0
0

P/F

P
P
P
P

Start Time: 10:30 AM 5/8/94 End Time: 10:30 AM 5/10/94

MJW001.336

' V



APPENDIX B2

CONTROL CHARTS



• i : : ' • • • • • • - ? : = ' • : : " ' • • ' • • ' • - •

Instrument Make/Model: fa&toM /#e*vrv»r />C

Count Type: | | Background !_*/] Source

Source Isotope and Dl>M Csr-/?7 /(J3A.C

M J W CORPORATION INC.

CONTROL CHART

Scaler/ProbCxSerial^Nos. : /§ B7//f

Radiation Type: | | Beta "(J [ 1 Alpha

"»"

Location: CAJ fe>j*J%0U>

2X0
/fo

3 -
-ftfl-

.*"

v*fe
5H*>

W&

Ettf
39<jo
4f*

ylLtS frvlJ\

3fe<l3#tl

qQftMt

X

ft*
Q£O&
fafa

I

fetf
3^X3

44f

K

1
Soirce Serial

Reviewed E

Jig Numbeir. f/4

Counting Duration (Seconds): /CD

it 3c,r- mz- Source Manufacturer:

ly Zik rf. 22>&&&*^
ts

! i \ !
I 1

Date:

jtSbTzya^r P/ftb&crs

<^n>h^
'

i

Initials

CPM Value

Date

- + Z

- 4-1

™ ^ *2

^HI ^ ^

fe//7/ >f\
\^9 /*" / /

Sigma Values
i *> /V-T^^ *7+3- VZ35, c-

^9= Y/07-9

+1=3^.4,

X= ^8 .̂3

_^ 5m7

.3= ynA

INSTRUCTIONS: Put the calculated average count (1() next lo the X in the Sigma Values box. Add the sigma count value to "3? to obtain a +1 value Add two times the sigma value to obtain
u +2 value. Add three times the sigma value to obtain a +3 value. Subtract the sigma count value from X to obtain a -1 value. Subtract two limes Ihe sigma value to obtain a -2 value and
subtract three times the sigma value to obtain a -3 value. Enter these in Ihe Sigma Values box. Determine the appropriate scale for Ihe graph, insuring that the + 3 sigma values are included on
the lop and bottom of Ihe graph. X is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally to serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials, CPM values and Dale.

RCP 43 Revision 0 Date . 05/02/94 Attachment 3



CALIBRATION RE

Instrument Make/Model.

Count T\pc:

Radiancn T>

%/C/?$AJ M

Background ^
pe. Beta

MJW CORPORA

CORD FOR FRJ

/S&J&V /&

Source

AJpha ^)f

' Counting Durauon (Seconds): /OA&d»*dl4~

Source J.fanufacturer: 3~S<2'7&f)£. Pfid&UCn v

DATE

±1 r± fan
*?«/'.{

6/W?y

4 / Z 2 / W

BAT
CHECK

ok
Of
OK-
ok-
oJc-
c^

HV
SETTING

okr
o^
0/c
aSc
etc
of

THRESHOLD

1 I /Li—
/VJ / fl

<J/A-

^A—

*//A-

u./ / /L
i / ̂ ~~

ii / /J^

i

HON INC :̂;;:̂ > •;.•;•;• :

EE RELEASE INSTRUMENTS

ScaJer/ProtfcS<:ns
^- — —^"^

Jig

iLNos.: ^ S7j>/?-

Number fij / ft
'

Location OfiJ (/Jf*J&ZJ

Source Isotope and DPM: Cs -/3 7 (I, OZI \ C' }

Source Serial #. 3*> < ~ j<f ~" 1 Z-

WINDOW

V/Vr

*jk

t!A—

I/M

J//'}

AVG. CPM
(X)

S^sTS

3?^c

*f?Z<
KM

35 o (9

2 j ̂ ^

EFF.

/^/4

A/A

tf/h

A/A
/

x/A

REMARKS

/a^^^r

otc
otr
e^
tJC
rf

INTT.

<3^*^>

Qfft-j

MQ
ttft
M
M

RCP 43 Revision 0 Date: 05/02/94 Attachment



^Sl, •..-'.;-\x=->
^^i^raWCOHEOHAlION INC

.f.-f- .•^y
r
j? .j-.' ,-,_ Jt . . . . ,- m~ •;_ ; , . • • . , -. , 'i"**'"*^ f, •* •••*'*

Instrument Make/Model: &CAe>*l

Count Type: f~l Background

Radiation Type: [ | Beta

Counting Duration (Seconds):

Source Manufacturer 2£5TSf>£

**-.Jsf-''^*&-.- '- '• VS-J^Y..".

Aoft^U /^ Sealer/Probe 8en3

f~7j Source -f'gNu

I | Alpha /# L00^

/O Atu*$A- Source

mber

OT:

Isotope

-:••«.. V .:•:—•'•••-••..... «• '

'".:":'. ; --'T''1::::--- :' :""::. — :

»NQS.: 3 27<P/^

•A//^"

G/J (n)/U&&&

and DPM: <^.-/57

-#ft)AerS Source Serial #: .̂ -̂ST */ Z-

1 . Perform 30 sixty-second counts of the type specified (beta or alpha and source or background).. Complete Control Chan Data
Sheet. Transfer the Control Chan Count Data to the table below.

2. Add the 30 counts for the Total:

3. Divide Total bv the number of counts taken (30) = Total of 30 counts - Average Count (X)
30

Round all values to one decimal place.

4. Subtract the average count (X) from each individual count (X s). Indicate + or
5. Square each of these values.
6. Record results below.

Comi
No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Source
Count (X; )

37*tf<5>

^fTtt

39^0
tycoo
Zfeo
3fru
3<ft»
*fC&)

37$^
3*&

x rx

7. Add all the (Xj-X Rvalue

8. Si{

N

(Xj- X)2

s»

Cowl
No.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Source
Count (X; )

3?J"O
3 ?5^

4^500

3*w
3<ftD
3^
3<ft»
3»»
*fOOO

3^Cd

xrx

•ma -[Sum of 30 (X; - X f values (Calculated in No. 7)
Vl N-l

= Total number of counts, in this case. 30.

Performed Bv: £). 4*<L6r>&

Checked Bv: (/»**^ \S A

-values.

(Xi-X)2

- 1
>J 29

<L .̂̂ L

RCP 43 Revision 0 Date: 05/02/94

Coutt
Ma

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Source
Count (Xj )

5710

3<frtf

2?.TZ7

3<PW

ycro

3/tt)

3?^

37JU

3(WO

37do

x rx (Xi-X) 2

- 38^ counts

/27.5(§5>

Date: g/fbrf1/

Date: £/'7/</'i

Attachment 2

RCPOA2JR?



M J W CORPORATION INC

CONTROL CHART

Intlnimeitl Make/Model: Sealer/Probe Serial Noa : &?7/*f Jig Number:

Couiu Type: | | Backaround Source Radiation Type: | | Alpha Counting Duration (Seconds):

Isotope and DPM: iirce Manufacturer:

Location: 0<U Date s/j*/rt

p«>

atfo
4^

E*frV

yf^
rfnl*

^/
f "^

btfe Ik**
y«*>
4f*

r-

*f*
<H*

v

Qrft
»*»
A

y

wo
»loo
</Wn

^

i

i i

*t

i '

Initials
CPM Value

Date

X

Sigma Values

+3-3rTcPO

+7.3^>e

-n-aytx)

If- Z<&0

.1. ^>foo

.2. aro«

.3- Sfoe>

INaiHUCTIONS: Pul UM calculated •verafo count (^)nexl to the ̂  in Iho Siima Valuei box. A«W iho lif mo count value «o"X lo obtain • +1 viluc. A«kl Iwo llmm (ho ti|nw viluo lo obuin
u +2 value. Add three lime* Iho riima viluo lo obuin a •f 3 value, .Subtract the nigiM count value from 7 to obtain a - 1 value. Subtract two llmei the tlfma value lo obtain a -2 value and
Mibiracl three limes the ii|ma value to obtain a -3 value. Enter theie in (he Sigma Values box. Determine the appropriate ecale for (he graph, insuring thai the + 3 slgma values are included on
the lop and bottom of the graph. 7 is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally lo serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials . CPM values and Date.

RCP43 Revision 0 Dale : 03/02/94 Attachment}



:;©SIGMA CALCULATION:

Instnimcnt Make/Moder^BiczoiO (Y\l'c

Count Type: | ] Background Source Jig Number.

Radiation Type: | | Beta 1 1 Alpha

Counting Duration (Seconds): /6> Source faotooe and DPM: /.O5/&C*'

Source Manufacturer Source Serial #:.

1. Perform 30 sixty-second counts of the type specified (beta or alpha and source or background).. Complete Control Chan Data
Sheet. Transfer the Control Chart Count Data to the table below.

2. Add the 30 counts for the Total:

3. Divide Total by the number of counts taken (30) - Total of 30 counts » Average Count (X)
30

Round all values to one decimal place.

4. Subtract the a\-crage count (X) from each individual count (Xj). Indicate + or - values.
5. Square each of these values.
6. Record results below.

ount
No.

Source
Count (Xj x rx (Xj-X)2 Count

No.
Source

Count (X;) X;-: (Xi-X)2 Count
No.

Source
Count (Xj x rx (Xi-X) 2

I. 11. 21.

2. 12. 22.

3. 13. 23.

4. 14. 24.

5. 15. 25.

6. 16. 26.

7. 17. SSoo 27.

18. 28. VSco

9. 19. 29. 3560

10. 20\ 30.

. Addallthe(X;-X)2values

. Sigma -[Sum of 30 (X - X f values (Calculated in No. 7) - f
N- l \ '

Total number of counts, in this case. 30.

counts
29

Performed Bv: Date:

Chccked&C/ A - Date:

RCP43 Revision 0 Date: 05/02/94 Attachment 2

RCP43A2.FRP



MJW CORPOKAIIONIHG:!
CALIBRATION RECORD FOR?BgE REffi

Instrument Make/Model :"Bi cj&t^ Micro Ifer* & 13̂ 171 NJ

Count Tvpe: | | Bad

Radiation T\

Aground (_^X

pe Beta

^
Source

AJpha I/ }

Countinj; Duration (Seconds): /o n^-e^t^M^-

Source Manufacturer: ^^Tifi^ P/P&h<4CT5

DATE

•=T)^m

ÎIH!̂
5/W^

sltlltt

BAT
CHECK

^

svr
S/fT

i/fT

S^f

HV
SETTING

TOO

1(0
fa
fa
<*»

THRESHOLD

tf/#

^A

lJ/fi

Ulfi

issi^'^.;-:
i^SraTRUMENTS

Sealer/Probe (SenaTW.: 3 ^7 /A/
v — .-^

Jig Number /**"

Location: ^'^ ^/^AtX<J

Source Isotope aoid DPM: <-S -/ 3 7 /.°3/u.C-'

Source Serial #: 3^7" ?6~^l

WINDOW

yAI

/A
xA
^A

AVG. CPM
(X)

3f^
2^
3^5^

3^^

3^

EFF.

/y/^

Ay ^

x/A
)J/H

S/4

REMARKS

^>r
tf
6f
9f

jQ L^"
C/ f\

IN1T.

M

^
/^

^
/$ffa

\

RCP 43 Revision 0 Date: 05/02/94 Attachment

R C P 4 3 A I FRP



•;> ': '•. •'. ".'. I - ' - : ' ' ' " . .'• ; ' ' • ' •

Instrument Make/Model: £kfitliH<* £$r2- ~* ZZ&O

Count Type: | | Background 1 txfSource Radia

Knurr* Icnlnpe and DPM: £?S Vi7 l-OSt JU&

Location. S2&J<nfX 6f*bff7&JO£ R

M J W CORPORATION INC.

CONTROL CHART

Sealer/Probe Serial Nos.:A<//L. 4>{-/O / VZ&tZ.

lion Type: ( | Bclav/Q 1 1 Alpha Counting Duration

' ' • • ' • : . : ] • : • • . - . ' • ' ' • . • • . ' • ' . .

Jig Number: oJ Co//tt*A rmfc'*.

(Seconds): /£>/40c«H<&-'

Source Serial #• 3t>T'tt~IZ' Source Manufacturer: £50TOfi£r ^^rA^tr

jeviewedBy: C^> . A^Oc&L- ^
v lie: <^/3/^

'

.mf<
Initials

CPM Value

Date

Vn

X

X

X

X

_ L ^." -r y

X

1 J dJItf. '"»

+l=Z./<F*r

-1-ZOJW*-

_,=2.*7;/>r

-3=207 £>r

INSTRUCTIONS: Put the calculated average count (\) next to the X in the Sigma Values box. Add the sigma count value (o"X to obtain a +1 value. Add two times the sigma value to obtain
u -1-2 value. Add three times the sigma value to obtain a -1-3 value. Subtract the sigma count value from X to obtain a -1 value. Subtract two times the sigma value to obtain a -2 value and
subtract three limes the sigma value to obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale Tor the graph, insuring that Die + 3 sigma values are included on
the top and bottom of the graph. X~ is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally to serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials, CPM values and Date.

RCP43 Revision 0 Dale : 05/02/94 Attachment)

Sigma Values



CALIBRATION RECORD FOR: FREE REIJE^JWSTRUMENTS
. . . - . - - - - . - - - . » - • - • - - - • • • • - -

Instrument Make/Model: ^Sglkwfe" Sealer/Probe Serial —* ' 1U 7̂ l/Z^fl-

Count T>pc: Background Source (ig Number

Radiation T\pe Beua AJpha Location- OF

Counting Duration (Secondsi Source Isotope ;ind DPM:_

Source l^lanufacturer: Source Serial #: 36 ^-

DATE BAT
CHECK

H\r

SETTING
THRESHOLD \VTNDOW

AVG. CPM
(X)

EFF. REMARKS IN1T

A//A Ofr-

A'/f 2.

otc /ftMft

x/A-

RCP 43 Revision 0 Date: 05/02^94 Attachment



. ..'. -;S !̂̂ ;̂ |£^pSH3MA:;i

...... -r .f^tU^-^f.,..;.- .; .*•.*.._£

4^^^^^^^KS* '̂

^^it^HDQNSWK^^
'.5-.-i:i;t:i^>:iO^*e«fe-v.'.-. \iJi;;,:"^ îs4 .̂;5,;̂ ;:;'.i*:»' •:?i*y;a3?:ii-:i>--. .--. •• (

;;-:>•-;-,

teSWnJX : "

Instrument Make/Model. e&e£U*ie GSSl. •# ii(oC> Sealer/Probe Serial Nos.: LutWM W-fO * Utft7 D&fc

Count Type: | | Background | I/I Source J»gNu

Radiation Type: | | Beta | J Alpha Vl/ Locali

Counting Duration (Seconds

mher A^~

an: <°^jfe- *f^5&dfcl

: ^,0 Source Isotoue and DPM: <T* /3 7

Source Manufacturer: J5«7ePZT /to&PS##7""b Source Serial #: 36^/-ST--/£-

1. Perform 30 sixty-second counts of the type specified (beta or alpha and source or background).. Complete Control Chart Data
Sheet. Transfer the Control Chan Count Data to the table below.

2. Add the 30 counts for the Total:

3. Divide Total by the number of counts taken (30) - Total of 30 counts - Average Count (X)
30

Round all values to one decimal place.

4. Subtract the average count (X) from each individual count (X;). Indicate + or - values,
5. Square each of these values.
6. Record results below.

Count
No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Source
Count (Xj )

ZJI^

t.ic+r

*.//'*"

ZJI+*

I.**

i(fi<-f

# f&P*

9 /)fl»*

£JOff

Z.I6*

x rx (Xi-X)2 Count
No.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Source
Count (Xj)

Z0T+*

*.*«
e.rt**'
Z.X*«

i***
t.t***
Z.*P*
f 0QT^

£_jQ

if***

X.-X (Xi-X)2 CoUDt

No.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Source
Count (Xj )

Z.C***

^ flQ ̂ "

2^9+$-

2.07**"

£.0?^

/.I0*r

Z.og^

Z-CR^

l.<X*

tsft**

x rx (X.-X)1

7. Add all the (X.-X Rvalues- xTT^

8. Sigjna =[Sum of 30 (X, - X f values (Calculated in No. 7)
\| N-l

= Total number of counts, in this case. 30.

l***"*̂

= | - £4<&£73)'coun
N 29 yc0

ts

Performed Bv^xJ, /uL^ET" Date: Sl//3/9</

Checked &/ £//4^ Afc^y Date: £?f3>f?¥

RCP43 Revision 0 Date: 05/02/94 Attachment 2



M J W CORPORATION INC

CONTROL CHART

Instrument Make/Model: 22<* t Sealer/Probe Serial Noa

Radiation Type: | | BO, )f/| | Alpha

Jl| Number

Count Type: | | Background

Source Isotope and DPM: A -/1 7

Source Counting Duration (Seconds):

Source Serial *: Source Manufacturer:

Location: Reviewed Bv

^^

Date:

Initials

CPM Value

Dale

X

*

X

X
X

•

t i"X"2.1-5

•ic*

-2jozf

X

-M/C

- I.H

- /.*•/

4-2- 2*1E*<

+ 1- 2.02^6

*- /?7f*>/

.1- /,*/£*•>«<'

.2- \.\L€*<

-3- I*/F«S

INSTRUCTIONS: Put the calculated •venae count (3) nexl to the)? in (he Slama Values box Add the liams count value Io7 lo ohuin a * 1 value Add two limci the sigma v«lue to obtain
• + J value. Add three limes the ti|ma value lo obtain a +3 value. Subtract the tiama count value from X to obtain a • 1 value. Subtract two times the siama value to obtain a -2 value and
xublracl three times the »i§ma value lo obtain a -3 value. Enter these in the Siama Values box. Determine the appropriate scale Tor the graph, insuring (hat the + 3 sigma values are included on
Ita top and bottom of the graph. 7 is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on (he graph horizontally lo serve as limits.
Take one count at each chock. Plot data paint on graph in the same vertical column as the written entries of Initials, CPM values and Dale.

RCP43 Revision 0 Dale : 05/02/94 Attachment 3

Sigma Values



'•;• - . - • - . . ' : , • .:.:-A .;-::--. HJWCORPORATlONINa ' ^-?Tf-^. ̂ 2^- '^'. . ' • . . . '
f ^™ , • :

Instnunent Make/Model: eeozutjc. espi if &.<,!

Count Tjpe: [ | Background | *^j Source

Radiation Type: | | Beta | ] Alpha I/J

Counting Duration (Secotids): £0

Source Manufacturer 5&yycP£ P/fa®UCT<>

DATE

*Jl3pW

<W*f

r/ir/rf• ' i '
^/9^
<y«Ayr f '

BAT
CHECK

s*r
o/^

^>^r
^r
OK"

HV
SETTING

^00

fod

too
°fdo
%6

THRESHOLD

Â/*-

fillfr

*J/«-

fk

Scaler/Prehe Serial Nos.: /jJffLJm. ¥¥-/0 + ////Z7

Jig Ni.mfv.r- ^A
( i

Location: <3A/ *J,v2a*}

Source Isotope amiDPM.C*'37 /.*&A,C:
*

Source Serial #: 26</'&'lZ-

WINDOW

*/*
V/Vr

9

fk

4*
tf*

AVG. CPM
(X)

/.K>&6^

2.0(a£i*{

1.13 frt{

^&o<
I-KR*{

EFF.

f.fS
?.o
toi
w
*S2,

REMARKS

o£T

olr
o*-
oJr
otr

JM&S&)
^-^

IN1T.

<2Siti

teti
Liko
r°
U£t)
0

RCP 43 Revision 0 Date: OS/02/94 Attachment 1
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ESIGMA
"** •-, v,;:;.x:>:̂ .«f^&^^

Instrument Make/Model: Sealer/Probe !̂ riaJ Nos. : ////77J

Count T\pe: Background Jig Number __

Radial ion Type: Beta Alpha Location:

Countng Duration (Seconds): Sourcc Isotope and PPM: d-/37

Source Manufacturer: Source Serial *:

1. Perform 30 sixr\ -second counts of the type specified (beta or alpha and source or background).. Complete Control Chan Data
Sheet. Transfer the Control Chart Count Data to the table below.

2. Add the 30 counts for the Total.

3. Dnide Total by the number of counts taken (30) = Total of 30 counts = Average Count (X)30
Rotnd all values to one decimal place.

4 Subtract the average count (X) from each individual count (X ;) . Indicate + or - values.
5. Squire each of these values
6 Record results below.

No.
Source

^ouni (X,
x , - x Count

No.
Source

Count (X-
x,-x (x,-xy Qxni

No.
Source

:ount fX
x . - x (X, - X) *

11. 21.

12. 22.

3. 13. 23.

14. 24.

15.
2 .QI f

25.

6. 16. 26.

7. 17. 27.

8. 18 28.

9. 19. 29.

10. 20. 30.

. Add aJI the (X.-X)2\-alues =

Sum of 30 (X, - X r values (Calculated in No. 7) =Sigma =

\l
N = Total number of counts, in this case. 30.

N - l
counts

29

RCP 43 Raision 0 Date: 05/02^94 Attachment 2



• • ' - . : . . ' . : • . ' •

Instrument Make/Model: £U&LU(rt /OOO u> Ht'tO

M J W CORPORATION INC.
CONTROL CHART

Sealer/Probe Serial Nos. : £. ^3 ^^-/^^ C •?

Count Type: j | Background 1 \Xfsource Radiation Type: [ | Beta ft/I Alpha Counting C

SOWTC l$""»p? andDPM- A^~2*it ^ &~ft SCO Soun« Serial * G f & S V SQUV

Location- WtrtAiOTT CQU4Qry**b ft* £/& Reviewed Bv: £/ ^-C^fGcu^,
o

¥f£~*f Jig Number: f/R

hiration (Seconds): C O

ce Manufacturer: 5 o ** /PC^

Date: 'tfttfir'

fc/cA
rt»«*
^Wf

*>AO

?v*
^/>h

^
^

^

! |

! ii ii |
! i

i s

l^\

^ \

Initials

CPM Value

Date

K B - X

t

I
1

*«r

/

> - \
/

X

k -

Ai r /f :3
/\

)

^

&:
/

/

^ "̂

•/

^^^

s
^

^^\

S
^

^\

^

\

^-

-\ .
\ -

V

^

•

-X

••* £,ft?v*-

+1= I^IHI

+1= 27f?n

X= 27/37/

-1= 27,6,̂

.2= 27,^27

-3= 7737Z-

INSTRUCTIONS: Put the calculated average count ft) next io\hc\m(he Sigma Values bo*. Add the sigma count value ioH to obtain a +1 value. Add two times the sigma value to obtain
a +2 value. Add three times the sigma value to obtain a +3 value. Subtract the sigma count value from X to obtain a -1 value. Subtract two times the sigma value to obtain a -2 value and
subtract three times the sigma value to obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale Tor the graph, insuring (hat the + 3 sigma values are included on
the top and bottom of the graph. X is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally to serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials. CPM values and Date.

RCP43 Revision 0 Date : 05/02/94 Attachment 3

Sigma Values



CALIBRATION RECORD FORrtoE R^J§Sffl^T]RUMENTS |

Insiminent Make/Model:

Count T>pc:

Radiation T\

^y^ /(>c

Background ^/

T»e:

Counting Duration (Secor

Beta •s

id;): C-<

•>0 to Y5 -/O

Source

Alpha

Z>

Source Manufacturer Source.

DA IE

*/W«V

*l,h«

BAT
CHECK

?/*

///A-

SETTING

foot/

loos

THRESHOLD

*y*
r/«

ScaJer/ProbeScnalNos.: ^ V 3 Z Z /PRo<l{$'>ti

Jig Number fs/fr

Location: X//A Mififit/i* (Caf/yjrfir ***> <~

Soiirce Isotope anc1DPM: ^~2^( &<i,3(eO

Source Serial * : C f&3t f

WINDOW

v/+

"/*

AVG CT'M
(X)

EFF.

3V./«^
3s"3i^

REMARKS

o*r
rff Courted
cmritfaT
t/jfe^

INTT

M^j

^^

RCP 43 Revision 0 Date: 05/02/94 Attachment



:""?^&'X::.r~£g&-?f 3&: r^Sr: '̂ ^fciirniijipvi^
^../y....^... . . . • • • .£~ v- jj>.....:;̂ :; .;ĵ aJ|iMA,<

: -- • •:•-,':•• • •-.

•j-j^fc • t T r lil^m

!«•;».=,•."• . -.:• *"3=wjfe-3ig*g^gj^jgi1.:jr- '••
HUCTi

" f̂f̂ l̂iKS^^SiS .̂::L Vlitf'lHKSIl R JKT1 ^r-~

- - • ' ••:: .
• '"T-vWw- '-v'' '

^^ffifg^l
>..w--..«i=.<x- - -J..v;̂ ;̂ ^ ,̂̂ ^•i.'iî a«ĵ ^1K^^^••:• ' •;V:?K:< '̂" -0^:. :.^-.V-*V^^ -

instrument Make/Model hJjL*, f6OO ft) 7*S~/0

Count Type: | | Background 1 \/\ Source

Radiation Type: | | Beta [ «/] Alpha

Counting Duration (Seconds): (0 to

Source Manufacturer ^ec//ff€

1. Perform 30 sixty-second counts of the type specified (beta
Sheet Transfer the Control Chan Count Data to the tabl

Scal«»/Pmhe Serial Nos.: 6V^Z^/ PKO'&/ffe/

JigNumhcr AT**"

Location' W/OMlffTf ^Ou&YAifk 0*1 2/C*

Source Isotone and DPM: fa-W/ ; JVJ6^

Source Serial #: O^3V

or alpha and source or ba
e below.

ickground).. Complete Control Chan Data

2. Add the 30 counts for the Total:

3. Divide Total by the numbe

Round all values to one de

r of counts taken (1

ritual place.

0) = Total of 30 cnnntic - Average Count (X)
30

4. Subtract the average count (X) from each individual count (X ;

5. Square each of these values.
6. Record results below.

Count
No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Source
Count (Xj )

27*7/

277V3

2#023

277*7'

TIM

27,520

27*47

17101

2-7*02,

77&f

X j - X (Xi-X)2 Cotmi
No.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Source
Count (Xj )

^5 ̂ 7 ̂  / *r
f / ^9/ J

27f^»

2*023

2.7j>92

27932.

27«Ht3

27900

27932.

Z77Zfe

2793V

X

). Indicate + or - values.

i -X (Xi-X)2
Couai
No.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Source
Count (X; )

2 7V) 7

777W

7.770

27/6/

277>"2.

2765^

21 tyt

2SC2,?

^XloC,
?7?oV

xrx (X.-X)2

1. Add all the (X.-X^ values =
•̂ •̂̂ ••̂ •••••̂ •̂ •̂ •̂̂ •••WMBl̂ M^^^^^^H

8. Sigma-ISumof30(X-X

N.
f \-alues (Q

\J N-l
• Total number of counts, in this case

dculated in No. 7) ="

,30.

Performed Bv: (J, ̂  £^0^

Checked Bv:

- /5"5^ counts
29

Date: 3/'&fh¥

Date:

RCP43 Revision 0 Date: 05/02/94 Attachment 2
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M J W CORPORATION INC

CONTROL CHART

Instrument Make/Model: LJA— IOX) Sealer/Probe Serial No. : //"I J|, Number:

Count Type: | | Background

Source Isotope and DPM:

Source | Radiation Type: | | Beta

j Source Serial « £.

Counting Duration (Seconds):

Location: _JV7jrtc|_ [Re
|

Source Manufacturer:

Reviewed By: Date:

fe* i
1
1 .. .

i : , i i i _,
i i i i j i
I I ! ! ! !
! 1 1 1 ' '

.

t

Inilii

CPM

Dale

0

/0py

0

a»

n

'ff

+•- 33«,

H- 2t.o3<f

.1- fl.HO
T

-3- /79Z3

INSTRUCTIONS. Put the calculated average count (31) next lo the^ in the Sigma Values box. Add the sigma count value to* lo obtain a +1 value Add two times the sigma value to obtain
a 4-2 value. Add three limes the sigma value to obtain a +3 value. Subtract the sigma count value from J? lo obtain a -1 value. Subtract two limes the sigma value lo obtain a -2 value and
subtract three limes the sigma value lo obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale for Ihe graph, insuring that the + 3 sigma values are included on
the lop and bottom of Ihe graph. 7 is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at Ihe corresponding values on Ihe graph horizontally lo serve as limits,
lake one count at each check. Plot data point on graph in the same vertical column as Ihe written entries of Initials, CPM values and Date.

RCP43 Revision 0 Dale : 03AI2/94 Attachment}
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' . - . •'"".. . ' ." -• . • . . . . .^ ^ . _ . v .

; X^IBRA3^^ ^
• ' • ' •'••

Instrument Make/Model:

' " ' • •'•'-•"• - ' • " '

•̂ ,,T fOA V/Lfe-'fO
'

Count Type: | J Background IH^ Source

Radiation Type: | ~) Beta I (/\ Alpha

Counting Duration (Seconds): (aO

Source Manufacturer: ' L? *̂*-~*x-

DATE

frA/ty

(jll-wft

dlifa

BAT
CHECK

d*
fa

fa

HV
SETTING

?(P/

?4ri/

3*«J

THRESHOLD

*A
Iff*

d+

• ,,* f •. • •

Sealer/Probe Serial Nos.: &f3?2 PR&CS&
'

Jig Number A//*
» 3

Location: fafikj £jX^, . (jtajp . £e**
W ' *

Source Isotoce and DPM: Ah'fW/ , «^36c5

Source Serial #: QfCsS*/

WINDOW

4f

//A

»k

AVG. CPM
(X)

?^3sx

2^,9/7

2 .̂3^3

EFF.

yi.Vfc

w.rfk
&>•&%

REMARKS

#/^

or
&k^

IN1T.

^TW

2rf^
£rt&

RCP43 Revision 0 Date: 05/02/94 Attachment 1
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J ,; tM
vJW CORPORATION WC

SIGMA CALCUEMlON

Instrument Make/Model . fa ' Sealer/Probe S^naJ No.: / PR

Count Type: Background Source Jig Number //A-

Radiation Type Beta Alpha Locanon: virtu offices ,

Counting Duration (Seconds): Source Isotope :md PPM: A* - 1C a

Source Manufacturer:
r

Source Serial #:

1. Perform 30 s,L\r\--second oounts of the r>pe specified (beta or alpha and source cir background).. Complete Control Chart Data
Sheet. Transfer the Control Chan Count Data to the table below.

2. Add the 30 counts for the Total:

3. Divid: Total by the number of counts taken (30) = Total of 30 counts = Average Counr (X) -
30

Round all values to one decimal place.

4 SubtriLct the average count (X) from each individual count (X,) . Indicate -<• or - values.
5. Squar: each of these values.
6. Record results below

.oum
No

Source
Couit (X;

X , - X
Count

No.
Source

Count (X
x , - x Coum

No
Source

Count fX ) x , - x (X, - X)

11. 21.

12 22.

3. 13. 23.

14. 30 24.

15. 25.

16. 26.

7. 17. 27.

18. 28. 29.7V/
9. 19. 29.

10. 20. 30.

'. Add al I the (X . - X ? values =

Sigma = Sum of 30 (X, - X r values (Calculated in No. 7)
\ | N- l

N = Tcital number of counts, in this case. 30.

counts
29

"crformec By: f,/! Date:

:hecked IK': Date:

r
CP 43 Revision 0 Date: 05/02/94 Attachment 2



M J W CORPORATION INC.

CONTROLCHART

Instrument Make/Model • Sealer/Probe Serial Nos.:̂ "̂'*? */?*&>* J/05W~ Jig Number:

Count Type: | __ | Backgnxmd Source Radiation Type: | jXfflcta | | Alpha Counting Duration (Seconds):

Source Manufacture!

Reviewed By: Date:

3̂f0c

vW

•̂{*&

few
t

/
/

/
!

Lx^
"^ \

,_ |
j
i

\^,
L/̂

1 i

^^

Initials

CPM Value

Date

J-

X

H
W«
flsf

*•

\ .L)
i

**,

\

^

^

^

^^

-

^

—- —
— j

X

^

^-—

X
^^

^^ ^~

-\\
X.

V

.

^

J

X

1 -» r i -s«_

., -M3VO+2— / **i */

+\=43&e
x= V//6

.,= <torf

.2=3^^

.3= 3700

INSTKUC11ONS: Put the calculated average count (X) next to the X in the Sigma Values box. Add the sigma count value loT? to obtain a +1 value. Add two limes the sigma value to obtain
a +2 value. Add three time* the sigma value to obtain a +3 value. Subtract the sigma count value from X to obtain a -1 value. Subtract two times the sigma value to obtain a -2 value and
subtract three times the sigma value to obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale Tor the graph, insuring that the + 3 sigma values are included on
the lop and bottom of the graph. X*is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at (he corresponding values on the graph horizontally to serve as limits,
lake one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials. CPM values and Date.

RCP43 Revision 0 Dale : 05/02/94 Attachment 3
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Instrument Make/Model LL>PU;/V( tl&O Sealer/Probe Saial Nos •

Count Type: Background Source Jig Number.

Radiauon Type: Beta Alpha

Counting. Duration (Seconds) Source Isotope and PPM: '

Source Source Serial #: 37/-£&-

1 Perform 30 si.xry-second cc'unts of the r\pe specified (beta or alpha and source or background).. Complete Control Chart Data
Sheet. Transfer the Control Chart Count Data to the table below.

2. Add tlie 30 counts for the Total:

3. Dmdt Total by the number of counts taken (30) = Total of 30 counts = Average Count (
30

Round all values to one decimal place.

•V Subtract the average count (X) from each individual count (X ;). Indicate + or - values
5. Square each of these values.
6 Record results below.

No.
Source ! -

Count (X ) '"
(X . -X ) '

Count
No.

Source
Count (X, )

x rx ( X , - X ) 2 Couu
No.

Source
Count (X )

X , - X (X, - X)

11. 21.

2. 12 22.

3. 13. 23.

4. 14. 24.

15. 25.

16. 26.

7. 17. 27.

8 18. 28.

9. 19. y/?/ 29.

10. y/// 20. 30.

7 Add all the (X - X >2 values =

8 Sigma ;=|Sum of 30 (X, - X f \~alues (Calculated in No. 7) =
> J N - l

N = Toial number of counts, in this case. 30.
N IIZ counts

Pi:rformed Bv: J". Date:

Checked B,-: Date:

RCP 43 Re\ision 0 Date: 05/02;94 Attachment 2



-• • • - • • ""'"-.j. ;V/£M<:^.~J>» ^Xyftjy:/^'-'.^. • -~-yA'?.^mjMwvB^4MM|M0«w^f«wif«mr-«M^r''''~t>'"*~*"i^?y'':"'>*»" "- "*:'r/*J£TV?;'"*:';j'«'V. -iae--^x-*.'-' • •; ---;* -
' ;'̂ -; ": .;'• ,i'.r-'%?-^>**£V"$^ ':

Instrument Make/Model: 22OO Staler/Probe Serial Nos

CountType: | J Background Source Jig Number.

Radiation 1>pe: n
Counting Duration (Seconds): (00 Source Isotope and DPM7?'??

Source ManuCacturer L/f£5> Source Serial #•

DATE
BAT

CHEOC
HV

SETTING
THRESHOLD WINDOW

AVG. CPM EFF. REMARKS IN1T.

olc I JA

loo 20%

RCP43 Revision 0 Date: 05/02^4 Attachment 1



Instrument Make/Model:

M J W CORPORATION INC
CONTROL CHART

2 ftp I Sealer/Probe Serial Noa

Count Type: | | Background

Source Isotope and DPM

Location:

| R«***onT>pa: Alpha Counting Duration (Seconds):

S«ri(|#:

MA

V32I
T

Dale:

J

'

I

"
Inilta

CPM

Dale

5*

0

jfv'JBD^

.

"»•

. .' o
0

-36-

• •* i no a

*•«-
... 372*

.1. 3Y*J

.3- 3/3 C,

INSITUKmONS; Put the cakulated average count (X) next to the Ti in the Sigma Values box. Add the sigma count value to 7? to obtain a +1 value. Add two limes the sigma value to obtain
a +2 value. Add three limes the sigma value to obtain a +3 value, Subtract the sigma count value from X to obtain a -1 value. Subtract two times the sigma value to obtain a -2 value and
subtract three times the sigma value to obtain a -3 value. Enter these in the Sigma Values box. Determine the appropriate scale for the graph, insuring that the + 3 sigma values are included on
the lop and bottom of the graph. Y is plotted on the center line. Draw two red lines designated +3 sigma and -3 sigma at the corresponding values on the graph horizontally to serve as limits.
Take one count at each check. Plot data point on graph in the same vertical column as the written entries of Initials. CPM values and Dale.

RCP43 Revision 0 Dale : 05/02/94 Attachments
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CALIBRATION RECORD FOR FREE RE
• :•; •<< , - . —^-ff. . •- • : . < . : . . - . .•'•«• •/< ;-<-.-: •.;.»•-„,- -.:.;•' rj^-J- '. V - <&,-! ̂ SS^?? "".",,'̂ jt: -tS.Sr.:

Insuiimeni Make/Model: Sealer/Probe Serial Nos.

COILH T>pe: Background */ Source Jig Number.. O

Radianon Type: Beta Alpha Locauon- ~^Z
Counting Duration (Seconds): Source Isotope and DPM:_

Souice Manufacturer Source Seri.il #: 37/ ~

DATE BAT
CHECK

HV
SETTING

THRESHOLD WINDOW
AVG CPM

(50
EFF. REMARKS INIT.

•M
///A H163 2^-7%

uk 20. (,

^1 ft

RCF 43 Revision 0 Date: 05/02/94 Attachment 1



rail?fe§

Instrument Make/Model

Count T'.TJC:

Radiation Type:

Bac

tx

*'*'»°* "^^^ppji&i
HKtTI^All'tl
• •'. -^ar y. ,'̂ * '̂ ̂

*^$&$jjj*&

UltOIHaWB|«^̂ >PS5|

': ' .' "i. ';' ' • • .•;••: "~ ".-.

$jjjjj$£^* * ' *fT.;̂  v".' v 'f • "^ *t —

LdL^ 27.CO JW-*40 Sealer/Probe Se-ial Nos : 3HV>I / 1 1 0^^
i

kgnDund ^ S<

Beta AJ

Counting Duration (Seconds

Source Manufacturer: /S*

jurce ^g Number

pha Location:

: CrO Source

^^ '

^$£& /<fO ~ / yYo I%MT(C^J

/^n^ ^. ^v,

Isotope and DPM: 72? -?/ , d.CCi'f'ijutf.'
'

Offip' Pf&liSUCr** t-fcb Source Serial #• J~7/'~^f "T

1. Perfoim 30 sixty-second counts of the type specified (beta or alpha and source a: background).. Complete Control Chart Data
Sheet Transfer the Control Chart Count Data to the table below.

2. Add die 30 counts for the Total.

3. DnioV Total by the number of counts taken (30) = Total of 30 counts

Rounc all values to one decimal place.
30

:- Aveiage Count (X) ~ 4012.
*-

4 Subtract the average count (X) from each individual count (X t). Indicate + or • values.
5. Square each of these values
6. Record result below.

Touni

No.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Scmrcc
Coan (X, )

w$
mic
Hw~±
42 YC,
!>% U
3£f7
H3tS
3K^
^V
HG2

7 Add all the (X

X . - X
—— *»

V-*^ I ~ '^/

Counl

No.

1.

12.

13.

14.

15.

16.

17.

18

19.

20.

Source
Count (X| )

377<

^77
HW2>
HoOO

3>nf
2>Hl<
Hlte
SKf
H22I
mo

x,-x ( X , - X ) 2 Count

No.

21.

22.

23.

24.

25.

26.

27.

28.

29

30.

Source
Count (X| )

3V/6
^j/j

^33
37W
V2?fc-
Hv7^'
Wl

^ / / 7 9
•372^
i/2 CM?

x , - x (X, - X) :

^ X ) 2 \-alues =

8 Sigma==|Sumof30(X, - X f: \-alues (Calculated in No. 7)
v| N - 1

N = Toial number of counts, in this case. 30.

*i:rfor

Check

med Bv:

ed B-/: x̂^^^/

= 1
Vl 29

4>Co&-&^
J

i // ^^^~~--jc

= 272. counts

Dat

r>at
e: £/^V

e /^//A1/
/

*

RCP 43 Revision 0 Date: 05/02/94 Attachment 2
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APPENDIX B3

FIELD SOURCE CHECK FORMS

i. d



m^im^mm^m^mmm
i.'*":V-':. : - ^ : ' •:"!?j.''-.. ._.:« : .: '•'>< • . • . i . - ' - i ' v;..- - • • - . • ^- ;;i.:J •'.; • . . . ! . • • . :

nstrument Make/Model

Date 44,
Battery Check

(sat/unsat) SAT SAT
Calibration Label

present (y/n) AJ
•Calibration Due

Date
Probe Type:

Serial Number
Probe Calibrated with

Ins*, (y/n)
Date of Last

Plateau

H.V. Setting fro
Source NudMe &
Serial Number

Ci-/37 -s-r?"

Source Activity
(dpm) ^

Source

Bkg r-v
% Efficiency
(cpm/dpm)
Correction

Factor

Tech. Initials

•DO NOT use Instrument if past calibration due date
RCP041-1.FRP REV. t



Corporation Inc. '.*&$& ;•?$&• &&i?"M'.;
ujii'toili- WlT»V»f«HTFIlLO»OimClCH«C r̂pllMI Wni' Wv% !(r' jlfc'&jr
:-:'V'-r'' •v.^";v;^'yoilM-|>C!>4M!f.!'':, ; ' ' - <!:: ' • ' ' ' • ' • ' >: ' !:' ''''•"•( V

&97/<lS Serial Number:

Dal*

Ban*ryCh«d(

Calibration Labal
pfnani(y/n)

•CaNbratlon DIM
DaM

ProbaTypa:
SartalNumbar

Proba Callbnrtad wtth
Inat. (y/n)

Data of Ltat
Plataau

H.V.8attlno

Sourea NucHda &
Serial Numbar
Souroa Activity

(dpm)

Souroa

BKO

% Effldanoy
(cpm/dptn)
Corractloo

Factor *//«
Tach. Initials

nfl

JW)

•DO NOT usa Instrument If past callbratloitdua d a
RCP04I-I.FRP REV.



Mflka/Mrvfel- a) (2>< f f
Serial Number //

Dale

Battery Check
(sat/unsat) i/

Calibration Label
present (y/n)

v/ v/ L/ v/
•Calibration Due

Date
Probe Type:

Serial Number.
11*16
/76V*

Probe Calibrated with
Inst. (y/n) y -y

Date of Last
Plateau

H.V. Setting

Source NuclkJe &
Serial Number

CS1T? 07

Source Activity
(dpm)

Source com ?***

Bkg

% Efficiency
(cpm/dpm) we, 9-3/

\>
Correction

Factor to.? K.CL /O.C,
Tech. Initials

•DO NOT use Instrument If past calibration due da'ie

RCP041-1.FRP REV. 1



. , , . . , • »
ItlM^.•fe?;tf^..^ei-;B'-i^ ^>^w--i^^

M.J.W. Corporation Inc.
rau>8ouitci CHICK rot-. ,
FORM RCF41-I , > . , ' , „ ; ', .- 'J.'^

, . .

nttfumtnt MaHtVModd:

Data

B«tt«ryCh«ok

Callbnrikm Latel
(y/n) 1

•Calibration DIM

ProbaTypa:
SartalNumbar

ProbaCallbraladwMh
(net. (y/n) y y

Data of Lad
Plataau

H.V. Sattkig ok- Off OK*

Sourca Nudlda &
Serial Numbar

»T7 a o?

Source Activity
(dpm)

Souroacpm

Bkg

S Enldancy
(cpnVdpm)

Corractlon
Factor

Tach. InHlalt

•DO NOT uaa Inrtrumant If part calibration due dattf

RCP04I-IFRP REV. I
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TRAINING AND DOSIMETRY RECORDS
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-a CORPORATION

II DrtUt DOOLcf

HARRIS HILL RUAO

Th. U200

ACC1 HO

1 21 704

SERIES EKPoauRt PERIOD

SPECIAL

•ADOEDATC

5|t 2|94

Landaoer, Inc.
2 Science Road Glenwood. Illinois 60425-1586

Telephone: (708) 755-7000 Facsimile: (708) 755-7016

CO
03

s
(O
M
5

TJI
c
£
CD

o
tt

c
0)
otfl
(M

M J U CORPORATION

ATTN DAUE UOQLcr

334 HARRIS HILL ROAO

SUITE H200

AccredHed by the
National Institute of Standards and Te

through oncx/il

[MfljUILLE

PARTCVANT
NUMM*

oooco
9900 1

•J9002

9900 3
9900 4

99005

4900 b

49007

9900 d

99009

4901 0

9901 1

9901 2

P

MOM
TVPi

Kl

K

K

K
K

K

K

Kl
K|

Kl

Kl

K|

Kl

. C

MY 1*221

MM

SAArrfaL
£UfARlf*i &</*r*?BUs
txioiev t VAW* A.
ju*te/fr. y&ogz f.
lfl£f£K\ TAA/V A.
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UeULiu. STPI/&

floftfftfipe/o. RK*Ai$b
ftftolLivSou C£*\G-
rw/u/ezL1, Xr&A/

thT C/SCA
xt^r uSt?A
vcfrustb

I M C L I S T

IKKTI
m

; r,•••*-,..
" ' i

j

j

USE THIS SIDE FOR DELETIONS
PLACE 'a' IN DELETE COLUMN

USE REVERSE SIDE FOR ADDITIONS
AND OTHER CHANGES.

CWMMMIMI

FNOM

*f. v*t» -«•
-«i.i
•• |-W
t - 1 . ? .

• ,i. ••• .-

'

TO

ttf^" ' ' • * >
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'•^'-•^ '
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1 •

KMPOHTAMT: WHEN ACOueSTMO AMY C

CHANGES TO M EFFECTIVE FOR YOUR M

MUST BEACH THE (KENWOOD OFFICi N

PltAM OO NOT DUPLICATE CHANGES M
on unr npniau ruAkinc: acrt

pMrnaMwr
iniimn

30000

99O01

99OO2

99003

99O04

99005

99006
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99O09

99010

99011

99012

MOM
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K|
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*\
Kl

UILL IAMSUILLE N f 14221

SERVICE CHANGE ORDER

...... UWTOritOHMMCTIM
•"*• Oftrtan

MAMIS. ADOTTIOHS. OK DCltTKMl
»T WEAK DATE

0 IATEH THAN

IDNUMMR
B

K
•mHCMTf

HO. MY YIMI

. PLCAM MAKE THCU ON THIS FO*tM

05/26/94
vi

a

a

t

12

FOR ADDRESS CHANGES O
PIEAIC TYPE OH PAMT

1

»

»

t

CITY STATE

»

1

*

a

A
CITY STATE

«
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1

»

a

<
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1 1
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May 20, 1994 - STS Site Work 5/20-22/94

•Areas 1 and 2 by J. Wright/D. Washington - All 30 seconds

Dosimetry Assignments

Name

DMHndi* J. Gamer

DwridA-Daoky

J-.E.Wti*

To-yA-Kiefcr

iuCBBro PIIDCC

SMAAB Ncwbn

Dm Tfadwcil

*v <*r «

Dosimetry Assignments - 5/22/94

Nam? Snr Sfr §

DmiA.Doaky

DmThehMfl

Biflhdate

RirtMate

TTnjF

99001

99002

99003

99004

99005

99006

99007

99008

99009

•nn JF

99001

99002

99003

99007

99008

99009

Reading
ran § fn / Out

4050763 0/2

4050764 0/0

4050767 0/0

4050765 0/0

4050766 0/0

4050768 0/0

1042019 0/0

4050768 0/0

4050765 0/0

Reading
ran t in / Out

S«ne«5/21/94 0/10

SMMM 5/21/94 0/0

SHOE ac 5/21/94 0/0

SMKM5/21/94 0/0

4050768 0/0

4050765 0/0

•Ai DRO> mm md by D. Dooley

94-073.017 -10- August 18, 1994



STS / Chicago Dock Job #142-94-072-01

10 CFR 19 - Training 5/21/94

Important Note: The original sheets will accompany this typed sheet because original
signatures are presented on the original sheets.

Name

Dumarsdis J. Guerrier

David A. Dooley

James E. Wright

Richard E. Prince

Tony A. Kiefer

Steve T. Newlin

Richard G. Berggreen

Craig Rawlinson

Deon Thelwell

Sncial Security 8 Pnmpany

STS

MJW

MJW

STS

STS

STS

STS

STS

STS

Phone Number

(708) 866-6438

(716) 631-8291

(716) 631-8291

(517) 321-4964

(708) 296-3218

(708) 475-0439

(708) 272-6520

(708) 272-6520

(708) 272-6520

94-073.017 -11- August 18, 1994
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APPENDIX B5

TRIP NOTES



Survey Notes / Trip Report

May 13, 1004

o Jim Wright and I arrive at STS Offices "11:15 AM

o Craig Rawlinson met with us, Steve Newlin's office had the equipment.

o Since nobody was around, Jim and I went to lunch.

o Upon return we moved equipment to 1st Floor.

o Removed what we needed from the cases, did a quick operations check, put equipment
in car and headed for downtown @ 1330 for 1500 meeting with EPA, et. al.

o Meeting held at Job site trailer -1500 to 1545.

o Jim and I returned to the hotel and got the equipment out to prepare control chart
paperwork.

o Went to dinner.

o Returned to room, prepared control charts and prepared source checks.

o Everything ready to begin @ 0800 - 5/14/94

May 14, 1Q.Q4

o Arrived at site at 0755.

o Deployed equipment - performed source/ops checks/ = control chart checks all OK
[2 ESPs / 44-10 and 2 Bicrons]

o Weather (AM) Sunny "70° - very comfortable.

o Did BKG points first on west property boundary, then east boundary, then sidewalk
across the street from the east boundary. Eleven (11) points were measured along each
boundary at 6 meter increments.

94-073.017 -1- August 18, 1994



May 14,19M (Continued)

The grid reference point ON, OE was the property marker located in the sidewalk " 2 meters
south and 1 meter west of the parking lot SW comer.

o Background data was taken with ESP-1 44-10 with 2x2" collimator installed and using
the Bicron uRem LE with the extended probe.

o One minute counts were taken with the ESP-1/44-10 unit at 1 cm and 1 meter from the
surface.

o The Bicron wRem (BKG) was also established at 1 cm and 1 meter by allowing the
meter to fluctuate approximately 10-15 seconds and the "average" of the fluctuations
was recorded as the data point.

o Larry Jensen of the EPA Region n was "at our heels" with a Bicron ^Rem LE (internal
probe) and a 1x1" Nal hooked to a scaler/ratemeter (Ludlum).

o Larry's (EPA) meter was nearly "dead nuts" on ours but was maybe 1-3 ̂ Rem higher
when placed side by side during the background measurements.

o BKG Measurements were completed " 10 AM. The STS data takers showed up and the
overland gamma measurements of the site began '10:30 AM.

Dolan Washington worked with Jim Wright
Gelina Georgeview worked with Dave Dooley

o It was decided that the teams would "leapfrog" each other for the 6 meter grid to help
speed things up.

o For the 6 meter grid, one minute counts were recorded at 1 cm and 1 meter above
grade. The grid coordinates and any site irregularities/interferences were recorded on
the survey sheets. Only 2 vehicles interfered with the survey and were located about in
the middle of the lot at coordinates 96E, 60N/96E, 54N and 78E, 36N/78E, 42N.
There were no indications of elevated readings taken as close as possible around the
vehicle perimeters.
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May 14,1994 (Continued)

o Once each row was completed from ON to 66N, the intergrid region was scanned in a
"zig-zag" pattern working from East to West and North to South. Both the average and
maximum readings were recorded. Any areas within the grid which were significantly
above background were marked with an "x" with spray paint. A one meter grid was
then layed down around the elevated reading(s) based on the surveyors 6 m grid points.
A detailed survey was then performed for each such area as described in the next
bullet.

o The one meter detailed surveys consisted of taking readings 1 cm above grade with the
ESP-1/44-10 sealer/detector instrument combinations. As with the 6 m survey, grid
coordinates were recorded along with any irregularities/interferences. Due to the fact
that in the one meter grid areas the general activity detected was much higher than for
background areas, the count time was reduced to 15 seconds per grid point, versus the
1 min per point used for the 6 m grid.

o The work on Saturday was mildly hampered by the weather which was overcast,
drizzly/rainy and with some wind. The background data and all but four (4) rows of
the 6 meter grid were completed on Saturday by 2130. The total number of
measurements made on Saturday was 957, including ESP 44/10 and Bicron
measurements.

o Following work on Saturday the survey records were reviewed and any discrepancies
and/or omissions corrected.

o Work started at 0700 on Sunday morning. Weather was still overcast and windy with
drizzle on and off.

o The detailed surveys were completed on Sunday. Twelve discrete areas were identified
as a result of the 6 meter grid survey which required performing a 1 meter detailed
survey. Per the work plan, one of the detailed areas included performing a one meter
grid survey of the presumed footprint of the former Carriage House located on the site
and used to store Lindsey Light Company products. Readings were taken at one meter
intervals, one cm above grade in the detailed areas. A sufficient number of readings
were taken to assure that the elevated areas were characterized and at that the "edge" of
the area was at or near the measured site (combined) background levels.

A total of 1210 detailed survey readings were taken on Sunday. Jim Wright was taken
to the airport at 12:30 pm by Dolan Washington. Rich Berggreen and Dolan continued
performing elevated areas to the west of the building until about 1615 when I had to
leave to catch my flight home.
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M»j M, 1W Fidd Notes (5/20-22/94)

o The Bicron walkover was performed at a walking rate of ~ 1/2 meter per second.

o Weather was very nice, sunny "80-85°, slight breeze.

o On 5/20/94, D. Dooley and J. Wright arrived at STS at 11:00 AM CDT. We talked
briefly with R. Berggreen, grabbed the equipment we needed to do the background
counts with the ESP-1 and 44-10 with the long collimator. Left for the site at 1215.

We met with V. Simon of the EPA at 1300 at the site. Discussed the plan for sampling
briefly. She seemed to be in general agreement with our choices for BKG Transition
and Hot Spot Sampling. Check of smear counters OK except for no HV on S/N
64318.

o D. Dooley and J. Wright performed BKG sampling from OE, ON to OE, 66N; 187 E,
ON to 187E, 66N and from 207E, ON to 207E, 66N with the ESP-1 with 44-10 (S/N -
111127) with the long collimator. The readings at OE were nearly identical to the first
few rows performed on-site last weekend. The 197E and 207E rows were slightly
elevated by comparison. See data and perhaps do another statistical test of the OE vs.
187E,etc.

o On 5/21/94, Instruments source checked OK. J. Wright provided Rad. Protection
coverage for the CPT operations while D. Dooley performed ESP-1 measurements
using the 44-10 with the short collimator (S/N 112642). Additional measurements
were taken in several hot spot areas plus this same instrument was used to perform QA
measurements at 100 -1 cm locations. All QA locations were actual surveyors
(orange) 6 meter grid marks to assist in data comparisons and reproducibility. After
the ESP-1 measurements were completed, Bicron «Rem LE measurements were made
at 1 meter from the surface using S/N B378A. The Bicron survey proceeded from west
to east at a walking pace of about 1/2 meter per second. In areas where the 44-10
surveys were low, the meter was continuously observed and the general reading range
was given at 10-15 wRem/hr, for example. The twelve (12) elevated areas were
surveyed using the Bicron at a rate of 1/4 meter per second, starting at Area 1 and
proceeding to Area 12. All elevated areas with the exception of Area 7 were generally
at or slightly above background. Area 7 which represents the footprint of the former
Carraige House had significantly elevated readings such that it was necessary to make
readings every meter from 72E to 90E, ON to SON. Beyond 90E readings were
generally background with some higher readings found to the east of the storm drain
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, 1004 (rnnfimiPd) Field Notes (5/20-22/94)

line located in the 17 to 20N area. All "Hot Spots" in all areas were measured at
ground level (1 cm) with the Bicron instrument. The most elevated reading was found
in Area 7 between 3 and 4 meters N and 76E and 77E " 2' north of the guardrail. All
four (4) instruments used (the 2 ESP-1/44-10 and the 2 Bicrons) were used to make
measurements at this highest location at both one meter and one cm from the surface.
This exercise allows for the calculation and conversion of counts per minute (cpm)
recorded with the ESP-1/44-10 combinations to approximate ^Rem/hr, as measured
with the Bicrons. A meter stick was used to provide an accurate measure from the
surface. All detectors were held at one meter with the sensitive volumes located from
0-5 cm above the one meter mark. Again, this was done to allow for more precise
future comparisons, since the sensitive volumes of various detectors can vary greatly as
can surveyors' techniques.

o Health and Safety training was provided each day to personnel who required it. TLDs
and DRDs were issued per the Work Plan. DRDs were zeroed before issue and
checked at the end of the day and the reading recorded. Only one DRD showed a
positive reading of 2 mR for the day on 5/21/94 for Mr. Guerrier. All other DRDs
showed no net change. Mr. Berggreens' DRD S/N 1042019, a 0-500 mR instrument,
was read at about 10 AM and found to read 150 mR. All other personnel read their
DRD and they were found to be zero. Mr. Berggreen's DRD was zeroed but it began
to drift again and was exchanged for another 0-500 DRD S/N 1042024 which showed
no drift for the day.

o Send copy of site photos to Jim Mitchell at EPA

o J. Wright debrief.

94-073.017 -5- August 18, 1994



J. Wright Notes

•tnrtfaj, May 21, 1904

RP Coverage of CPT Borings of Soil Sampling

ESP1/2260-Ludlum 44-10-S/N 111127

Background ai 0700 = 1.03E3

BicronB97IN

Hole 11 Core Boring

Hole f2 Core Boring

Hole f3 Core Boring

Bicron
1st Attempt 2nd Attempt 3rd Attempt Contact

(1 min) (1 min) (ft min) Pouting

1.04 E3 1.06 E3 3.08 E3 4 *<Rem/hr

Bicron
1st Attempt 2nd Attempt 3rd Attempt Contact
(1 min) (1 min) (1 min) Beading

1.02 E3

1.01 E3

3.08 E3

3.20 E3

3.11E3 3*Rem/hr

3 uRem/hr

PPT 1>cf in£

Holcfl

1st Attempt
(I min)

1.05 E3

1st Attempt Probe 2nd Attempt
f\ min) (̂  min)

Hokf2

Hole 13

3.10E3

3.15

3.03 2.98
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Re-establish background at 1600 because instrument moved to end of Trailer 1.16 E3

Average over (5) 1 minute counts - remainder are all 3 minute counts)

1st Transition Hole

2nd Transition Hole
(26N 82E)

3rd Transition Hole
(25N 62E)

4th Transition Hole
(16N 89E)

fore Smear

3.61 E3

3.41 E3

3.50 E3

3.63 E3

TPT

3.39 E3

3.55 E3
(5 ft. outside

of hole)

3.66 E3
(Inside)

3.59 E3
(End)

3.59 E3

3.53 E3

All tools and material s BKG

Sample containers wiped down and smeared & BKG

0 mrem received during this project.

Bicron
dnnfarf Rearfing

12 ^Rem/hr

60 AiRem/hr

6 ^Rem/hr

20 ^Rem/hr
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Sunday - May M, 1004

ESP-112260-Ludlum 44-10-S/N 111127 Bicron B971N
BKG at 0800 based on 5 - One (1) minute counts 1.69 E3

Core Smear
O mirri

5.42 E3

5.39 E3

5.42 E3

CPT Probe
(3 min)

5.50 E3

5.56 E3

5.92 E3*

Bicron
Pnntart Pi»aHing

55 uRem/hr

170*<Rem/hr

lOOoRem/hr

Hole (81E 5N)

Hok(78E18N)

Hole (82E 15N)

* BKG at 1200 - 1.93 E3 based on 5 - One (1) minute counts
BKG at 1500 - 2.38 E3 based on 5 - One (1) minute counts

On Hole (78E 18N) material that was removed from hole was all black.

Dose rated at (310) MRem/hr, this was retained in a sample.

All sample points were surveyed for smearable loose surface contamination upon completion
of sample taking evolution, all sample points were < 20 cpm.

All tools and material used for this job smeared s BKG.

94-073.017 -8- August 18, 1994



J. Wright Notes

"Split Spnnn Sampling"

During sampling of each location with the split spoon, the split spoon was dose rated on the
external surface and also the end. No increase in background radiation levels were found on
the sides of the spoon, but the ends showed an increase of 50-310 /Jtem/hr at contact in the
higher sample locations, random smears were taken of the spoon and no contamination above
20 cpm above background were found.

Upon completion of each sample, the location was surveyed for loose surface contamination,
no contamination was found greater than 20 cpm above background. The drill rig for the
sampling was randomly smeared for loose surface contamination and again no contamination
was found.

The samples were filled to the top with sample median and closed, each bottle was wiped
down and smeared for loose surface contamination, no contamination was found greater than
20 cpm above background. A dose rate survey of the sample bottles showed very little or no
increase in background radiation levels. Workers involved in obtaining samples wore gloves
to protect themselves from any possible loose contamination, these gloves were smeared once
or twice and revealed no smearable contamination.

All boring augers were smeared for loose surface contamination and no contamination was
found greater than 20 cpm above bkg.
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APPENDIX Cl

ESP-l/2x2 Nal DETECTOR - S/N 112642



Liadoy Light D Site
Background Data Measured Using ESP-1 and 2 x 2" Nil Detector (S/N 112642)

Ba&crond Data for Parking Lot - Data CoUcded Mav 14, 1994.
1 1 1

ESP-I Data (USING 2.5 INCH LEAD COLUMATOR)

A^^tfvAn

OE.ON
OE.6N
OE.12N
OE.1SN
OEJ4N
OEJON
OEJ6N
OE.42N
OE.4SN
OE34N
OE.60N
OE.66N

ONE
METER
DATA

Awc.«
Sid Dei.

CPM21M

2530
2230
2180
2120
2130
2150
2040
2020
2060
2070
2080
2210

COMB&XD
SITE

2530
2230
2180
2120
2130
2150
2040
2020
2060
2070
2080
2210
2150
2470
2580
2510
2390
2180
2370
2430
2340
2200
2350
2030

2243
170

UblhCl UK S/N = l\HAl
(ALL DATA GIVEN IN COUNTS PER MINUTE - CPM)
CPM@1CM

2440
2130
2200
2140
2150
2150
2250
2180
2080
2220
2230
2450

OFF
SITE

2730
2600
2560
2560
2850
2470
2620
2740
2610
2650
2330
2140

2152
131

L^OdDOO

187E.ON
187E.6N
187E.12N
187E.18N
187EJ4N
187EJON
187EJ6N
187E,42N
187E.48N
187E,54N
187E60N
187E.65N

ONE
CM
DATA

Avt-
StdDn.

CPM^IM
2150
2470
2580
2510
2390
2180
2370
2430
2340
2200
2350
2030

COMBINED
SITE

2440
2130
2200
2140
2150
2150
2250
2180
2080
2220
2230
2450
2480
2690
2610
2440
2530
2440
2410
2440
2460
2280
2330
2110

2327
168

!

CPM@1CM

2480
2690
2610
2440
2530
2440
2410
2440
2460
2280
2330
2110

OFF
srre

2690
2700
2660
2620
3210
2620
3010
3190
3130
3100
2360
2290

2218
111

Location
207E,ON
207E.6N
207E.12N
207E.18N
207E^4N
207EJON
207EJ6N
207E.42N
207E.48N
207E44N
207E.60N
207E,65N

CFMSIM
2730
2600
2560
2560
2850
2470
2620
2740
2610
2650
2330
2140

ALL ONE
METER

2530
2230
2180
2120
2130
2150
2040
2020
2060
2070
2080
2210
2150
2470
2580
2510
2390
2180
2370
2430
2340
2200
2350
2030
2730
2600
2560
2560
2850
2470

cmaicw
2690
2700
2660
2620
3210
2620
3010
3190
3130
3100
2360
2290

ALL ONE
CM

2440
2130
2200
2140
2150
2150
2250
2180
2080
2220
2230
2450
2480
2690
2610
2440
2530
2440
2410
2440
2460
2280
2330
2110
2690
2700
2660
2620
3210
2620
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Lindsay Light 0 Site
Background Data Measured Using ESP-1 and 2 x 2" Nal Detector (S/N 112642)

'' *

•

VI

Ave. =
StdDev.

Overall

ALL ONE
METER

2620
2740
2610
2650
2330
2140

2352
233

Ave. =
StdDev.

ALL ONE
CM

3010
3190
3130
3100
2360
2290

2484
315

2418
285
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APPENDIX C2

ESP-l/2x2" Nal DETECTOR - S/N 111127



Lindsay Light II Site

Rartgrnimri DM far PuidngLcc-Dntt Collected Mav 20. 1994.
| |

IESP-1 Data (USING 6 INCH LEAD COLLJMATOR)
I
h fn'jlkm
IOE.ON
OE.6N
OE.12N
OE.18N
OEJ4N
OEJON
OEJ6N
OE,42N
OE.48N
OE34N
OE.60N
OE.66N

PNE
METER
DATA

CPUilM
1160
ntt»
n/d
1040
ntt
n/d
1110
•ft
rtd
1110
ntt
1140

cmorcD
arc

1160
1040
1110
1110
1140
1200
1520
1400
1450
1180

DETECTOR S/N = 1 1 1 127
(ALL DATA GIVEN IN COUNTS PER MINUTE . CPM)
CPMSICM

1180
1130
1080
1010
1010
1050
993
1050
1070
1040
1140
1110

OFF
SITE

1340
1530
1510
1550
1110

A**- 1231 1112
StdDev 156 41

Location
187E,ON
187E.6N
187E.12N
187EJ8N
187EJ4N
187EJON
I87E36N
187E.42N
187E.48N
187E^4N
I87E.60N
187E.65N

ONE
CM
DATA

CPM21M
1200
n/d
a/d
1520
o/d
n/d

1400
n/d
n/d
1450
n/d
1180

COMBINED

snz
1180
1130
1080
1010
1010
1050
993
1050
1070
1040
1140
1110
1340

CPM&1CM
1340
1950
1430
1390
1520
1210
1400
1280
1200
2240
1510
1280

OFF
SITE

2100
1560
1470
1460
1420
1420
2020
1880
2100
2070
2080
1100

1950
1430
1390
1520
1210
1400
1280
1200
2240
1510
1280

Aw. = 1276 1072
SldDex 2% 56

Location
207E,ON
207E.6N
207E,12N
207EJ8N
207EJ4N
207E.30N
207EJ6N
207E,42N
207E.48N
207EJ4N
207E.60N
207E.65N

CPM31M
1340
•M
n/d
1530
n/d
n/d
1510
n/d
ntt
1550
n/d
1110

ALL ONE
METER

1160
1040
1110
1110
1140
1200
1520
1400
1450
1180
1340
1530
1510
1550
1110

CPMfSlCM

2100

1560
1470
1460
1420
1420
2020
1880
2100
2070
2080
1100

ALL ONE
CM

1180
1130
1080
1010
1010
1050
993
1050
1070
1040
1140
1110
1340
1950
1430
1390
1520
1210
1400
1280
1200
2240
1510
1280

i 2100
1560
1470
1460
1420
1420

•n/d* no dtta ooOected. Page 1 of2 8/19/94



Lindsay Light II Site
Background Data Measured Using ESP-1 and 2 x 2" Nal Dectector (S/N 111127)

•1 ' • .'.
^

Ave.=
StdDev.

Overall

ALL ONE
MEEER

1290
180

Ave. =
StdDev.

ALL ONE
CM

2020
1880
2100
2070
2080
1100

1425
376

1385
336
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APPENDIX C3

BICRON MICROREM METER - S/N B971N



Lindsay Light II Site

Background Dao for Parians Lot -Data Collected Mav 14. 1994.
|

Biooo Mknran LE -S/NB971N

Location
OE.ON
OE.6N
OE.12N
OE.18N
OE^4N
OEJON
OEJ6N
OE.42N
OE.48N
OE34N
OE.60N
OE.66N

•RVaiM
5.00
3.50
3.00
4.00
3.50
5.50
4.00
4.50
5.00
400
3.00
5.50

ONE
METER COMBINED

•RV31CM
350
5.50
4.50
4.50
5.00
4.00
4.00
3.00
4.00
3.50
6.50
3.50

OFF
DATA STTE SITE

5.00 450
3.50 500
3.00 500
4.00 500
3.50 600
5.50 500
4.00 550

\ ftftftfrp

187E,ON
187E.6N
I87EJ2N
187EJ8N
I87EJ4K
187EJON
187EJ6N
187E.42>
187E.48N
187E^4N
187E.60N
187E.65N

(ALL DATA REPORTED IN MICROREM/HR)

«RV§1M
5.00
4.50
6.00
5.00
2.00
3.50
4.50
3.50
3.50
4.00
5.00
1.50

ONE
CM COMBINED

DATA STTE

4.50 5 00
5.00 550
4.00 400
3.00 250
5.50 300
5.00
4.50
6.00
5.00
200
3.50
4.50

Ave.-

3.50
3JO
400
5.00
1.50

3.50
5.50
4.50
4.50
5.00
4.00
4.00
3.00
4.00
3.50
6.50
3.50
2.50
5.50
5.00
4.00
150
5.00
4.00
6.00
5.00
4.50
3.50
4.00

•RfefilCM
2.50
5.50
5.00
4.00
2.50
5.00
4.00
6.00
5.00
4.50
3.50
4.00

OFF
SHE

4.00
6.00
5.00
6.00
500
4.00
4.50
8.00
5.50
7.00
4.00

liffratifni
207E.ON
207E.6N
207E.12N
207E.18N
207E^4N
207EJON
207EJ6N
207E.42N
207E,48N
207E.54N
207E.60N
207E.65N

•Rfa£lM
4.50
5.00
5.00
5.00
6.00
5.00
5.50
5.00
5JO
4.00
2JO
3.00

•RfefSlCM
4.00
6.00
5.00
6.00
5.00
4.00
4.50
8.00
5.50
7.00
4.00
4.00

ALL ONE ALL ONE
METER CM

5.00 3.50
3.50 5.50
3.00 4.50
4.00 4.50
3.50 5.00
5.50 4.00
4.00 4.00
4JO 3.00
5.00
4.00
3.00

4.00 5.50
5.00
4.50

4.00
3.50
6.50
3.50
2.50
5.50

6.00 5.00
5.00 4.00
200 2.50
3.50 5.00
4.50 4.00
3JO 6.00
3.50 5.00
4.00
5.00
1.50

; 4.50
4.10 4 67 Ave. -

SldDev. 1.07 099 Sid Dev
4.29

1.00
5.25 5.00

1.25 5.00
5.00
6.00

4.50
3.50
4.00
4.00
6.00
5.00
6.00
5.00

5.00 4.00
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Lindsay Light U Site
Background Data Measured Using Bicron Microrem LE Tissue Equivalent Meter (S/N B971N)

Ave. =
StdDev.

Overall

ALL ONE
METER

5.50
5.00
5.50
4.00
2.50
3.00

4.29
1.08

Ave. =
StdDev.

ALL ONE
CM

4.50
8.00
5.50
7.00
4.00
4.00

4.61
1.18

4.45
1.14
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APPENDIX D

SIX METER GRID DATA



APPENDLX Dl

6 METER GRID DATA - 1 METER ABOVE SURFACE

(Compared to BKG + 2 Standard Deviations)



Undoy Light II Site
6 Meter Grid

Raw Data and Corrected Net 0PM <0) I m Above Grade

Location
IS6E.66N
I36E.60N
I56E. 34N
I36E.48N
I56E.42N
IME.36N
I56E. ION
I.V.E.24N
IJ6E. IKN
IW.E. I2N
I56E.6N
I56E.ON

1 in.
. I IE+OJ
.WE+01
.26E+01
.22E+03
I8E+01
24E-K)!
.30E»03
.4M--KI1
.77EMH
.34E+03
.42E«03
.42E+03

Netcpm
<BKG

I.79E+OI
<DKO
<BKG
<BKG
<BKO

I.79E+OI
2.9IEHI2
B.75E+02
908E-K)!
2.37E-MH
2.17E+02

Location
I62E, 66N
I62E. 60N
I62E. 54N
I62E. 48N
I62E. 42N
I62E. .16N
I62E. .ION
I62E. 24N
162E. I8N
162E. I2N
I62E. 6N
I62E.ON

I m .
2.J1E+0.1
2.95E+0.1
2.4IE+03
2J8E+03
2.28E+0.1
2.18E+01
2.12E+01
242Ei01
2.42E+()^
2.44E-K).!
2.5VE+01
2.42E-»03

Net com
<BKG

598E+02
3.80E+OI
2.80E^OI

<BKG
2 HOE +01

<BKG
6HOF.»OI
f.KOl^OI
KHOE+OI
2 .1HEH)2
6KOE+OI

Location
I68E. 66N
I68E. 60N
I68E. 34N
I68E. 48N
I68E. 42N
I68E. 16N
I68E. ION
I68E. 24N
I68E. I8N
I68E. I2N
I68E. 6N
I68E. ON

I m
2.V4E+OS
4.1IF.HH
2.51E+01
2.48EX»
2.46E+0.1
26IE401
2.82EHH
1.25EMH
2.8IE«0.1
2.7IEfO^
2.HOE-H)!
262E40.1

Netcpm
3.88E+02
I.%E+(),T
I.78E-K)2
I.28E+02
IORE+02
2.S8E-f02
46HE+02
8*)KE«02
4.58EM)2
.1.5HE-KI2
4.48E+02
2.68E402

Location
174E.66N
I74E.60N
I74E. 34N
I74E.48N
I74E.42N
I74E. 16N
I74E. ION
I74E. 24N
I74E. I8N
I74E. 12N
I74E.6N
I74E.ON

1m.
X80E-Hn
.V70E-KH
3.6IE+03
3.I8E+03
3.08E-H)3
3.28E+03
3.20E-H)!
3.30E«03
2.33E»03
2.3.1E-K)!
3.23E-H)3
2.K4E-H)3

Netcpm
I.45E+03
I.35E-HI3
I.26E+01
8.28E*<»2
7.28E-HI2
9.28EH)2
848E^02
I . I 5 E « 0 ^

<BKO
<BKG

8.78E^02
4.88E4U2

Average background rd) I m - 21S2 CPM.
Net CPM values in ral are > .1 x background.
< BKG in Net CPM column is actually < BKG.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
126E.66N
126E, 60N
126E, 54N
126E.48N
126E.42N
126E, 36N
126E, 30N
126E, 24N
126E, 18N
126E, 12N
126E.6N
126E.ON

1m.
2.46E+03
2.54E+03
2.35E+03
2.28E+03
2.41E+03
3.11E+03
3.01E+03
2.80E-H)3
2-.58E+03
2.53E+03
3.70E+03
2.60E+03

Netcpm
1.08E+02
1.88E+02

<BKG
<BKG

5.80E+01
7.58E+02
6.58E+02
4.48E+02
2.28E+02
I.78E+02
1.35E+03
2.48E+02

Location
132E, 66N
132E.60N
132E, 54N
132E.48N
132E, 42N
132E, 36N
132E,30N
132E, 24N
L32E, 18N
132E, 12N
132E, 6N
132E.ON

1m.
1.09E+03
1.33E+03
1.49E+03
1.22E+03
1.73E+03
1.95E+03
1.56E-K)3
1.54E-K)3
1.42E-H)3
1.51E+03
1.13E+03
1.48E403

Netcpm
<BKG

7.26E+01
3.64E+02

<BKG
8.02E+02
1.20E+03
4.92E+02
4.55E+02
2.37E+02
4.01E+02

<BKG
3.46E-H)2

Location
138E, 66N
138E.60N
138E, 54N
138E, 48N
138E, 42N
138E, 36N
138E, 30N
138E, 24N
138E, 18N
138E, 12N
138E, 6N
BSE, ON

1m.
2.31E+03
2.35E+03
2.26E+03
2.43E+03
2.66E+03
3.51E-H)3
3.17E-K)3
2.47E-K)3
2.66E+03
2.75E+03
2.65E+03
2.58E+03

Netcpm
<BKG
<BKG
<BKG

7.80E+01
3.08E+02
1.16E+03
8.18E-K)2
1.18E+02
3.08E+02
3.98E+02
2.98E+02
2.28E+02

Location
44E, 66h
44E, 60I>
44E, 54h
44E, 48h
44E, 42>
44E, 36h
44E, 30>
44E, 241>
44E, 18>
44E, 12^
144E, 6N
144E, ON

1 m.
1.35E+03
1.24E-K)3
.40E-K)3
.54E-K)3
.71E403
.42E+03
.28E+03
.35E4O3
.64E+03
.68E4O3
.79E+03
.25E+03

Netcpm
1.09E+02

<BKG
2.00E+02
4.55E+02
7.65E+02
2.37E-K)2

<BKG
1.09E402
6.38E+02
7.11E-K)2
9.11E-K)2

<BKG

Location
150E,66h
150E.60N
150E, 54N
150E.48N
150E,42h
150E, 36N
150E, 30h
150E, 24h
150E, 18N
150E, 12>
150E.6N
150E.ON

I m.
2.30E+03
2.52E+03
2.75E+03
2.23E+03
2.17E+03
2.64E+03
2.42E+{>3
3.20E+03
2.85E+03
2.72E+03
2.90E+03
2.54E+03

Netcpm
<BKG

1.68E+02
3.98E+02

<BKG
<BKG

2.88E+02
6.&OE-KH
8.48E+02
4.98E+02
3.68E+02
5.48E+02
1.88E+02

Notes:
Average background <2J I m = 2352 CPM.
Net CPM values in reel are > 3 x background.
< BKG in Net CPM column is actually < BKG.
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Lindsay Light II Sue
6 Meier Grid

Raw Data and Corrected Net CPM (</) 1 m Above Grade

Location
%E, 66N
%E.60N
%E. 54N
96E. 48N
%E, 42N
%E. 36N
96E. 30N
%K. 24 N
96E. IHN
%E. I2N
96E, 6N
96E. ON

1 m.
.58E+03
.23E+03
.20E+0.3
,I7E-K>3
I3E+03

.89E+03
2. 01 E« 0.1
4.80E+03
88IEKJ3
I.60E<03
2.89E+03
I.39E+03

Nctcpm
5.28E+02

<BKG
<BKG
<BKG
<BKG

I09E+03
I.35EH>3
6.40E+03
l.r/|'.«04
5.65E+02
2.92E+03
1.82E+02

Location
I02E, 66N
I02E, 60N
I02E. 54N
I02E. 48N
102F, 42N
I02E, 16N
I02E, .ION
I02E, 24N
102E. I8N
I02E. I2N
I02E. 6N
102E. ON

1 m.
2.3IE+03
2.30E+0.1
2.24E*03
2.27E+01
2.39E+03
298E*01
3.62E+0.1
S.95E+01
8.00E*03
3.02E+0.1
2.90E+0.1
2.81E+01

Nctcpm
I.58E+02

<BKG
<BKG
<BKG

V80EH)I
628EM)2
I.27E»03
3.60K+0.1
5.65EMM
6.68E«02
5.48E+02
4.58E+02

Location
I08E. 66N
108E. 60N
10RE. 54N
I08E, 48N
I08E. 42h
I08E, 16N
I08E. lOh
108E. 24h
I08E. I8h
1081',, I2h
108E, 6N
108E. ON

1 ni
.I2EH»
.I7E+03
.I9E+03
.I2E+03
21E-KH
18Ei()l
,3IE«H

2.MiE>01
.93E+0.1
.69E+0!
66EHI3
.44E->03

Netcpm
<BKG
<BKG
<BKO

L <BKG
<BKG

I64E+02
.V6IEH)!
2.50K+01
I.I7K+01
7.29E+02
6.74E+02
2.73E»-02

Locaiionl 1 m.
II4E. 66NI2 52EHH
M4E,AOM2.12E-»(n
I14E. 54M2.42E+0.1
II4E, 48M2.13E+03
II4E.42NJ251E+03
II4E, ViM2.93E*03
II 4E, 30NI3.04EHn
I I 4 K , 24N|424U«0.1
II4F, I8M1.ISEMI1
INK, I2M2.77EMI.1
I I4E .6N 2.70R+03
H4E,ON|2.66E^n

Net cpm
1 68E+02

<BKG
6.80E+OI

<BKG
I.78E+02
3.78Ei02
688EI02
1 K'JttOl
7.98EM)2
4 . l8E t<>2
3.4KE+02
3.08E+02

Location
I20P..66N
I20U.60N
120R. 54N
I20E.48N
I20E. 42N
120E. 16N
I20E.30N
I20E. 24N
I20I-, I8N
1201-:. I2N
I20E. 6N
I20E.ON

1 m
.33E+01
,2'»EHH
.10E«)3
.32E+03
.28E+01
.5 IE«03
.56E»03
.74E+03
.SOH+01
..12EHI3
.48E401
.3*>KM»3

Net cp»i
726E+OI

•^BKO
I.79E-KII
S.44E-MH

<6KG
40IEt02
4.92E«02
8.20H^02
V8.1E«02
5 4 4 E M I I
3.46E»02
1. K2E +02

Average background (at I m - 2352 CPM
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < BK.G
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
66E.66N
66E.60N
66E, 54N
66E, 48N
66E, 42N
66E, 36N
66E, 30N
66E, 24N
66E, 18N
66E, 12N
66E, 6N
66E.ON

1m.
2.20E+03
2.18E+03
2.26E+03
2.33E-K)3
2.43E+03
2.34E+03
2.61E+03
5.74E+03
2.63E+03
3.40E+03
6.55E+03
4.07E+03

Net cpm
<BKG
<BKG
<BKG
<BKG

7.80E+01
<BKG

2.58E-H)2
3.39E+03
2.78E-K)2
1.05E+03
4.20E+03
1.72E+03

Location
72EL66N
72E, 60N
72E, 54N
72E, 48N
72E, 42N
72E, 36N
72E, 30N
72E, 24N
72E, 18N
72E, 12N
72E, 6N
72E, ON

1m.
.06E+03
.39E+03
.19E+03
.36E-KJ3
.42E+03
.15E+03
.54E+03

9.98E+03
1.96E+03
2.95E+03
2.29E+03
1.59E+03

Net cpm
<BKG

1.82E-K)2
<BKG

1.27E+02
2.37E+02

<BKG
4.55E+02
1.58E+04
J.22E403
3.03E+03
1.82E+03
5.47E-H)2

Location
78E, 66N
78E, 60N
78E. 54N
78E, 48N
78E, 42N
78E, 36N
78E, 30N
78E, 24N
78E, 18N
78E, 12N
78E, 6N
78E, ON

1 m.
2.46E-KJ3
2.69E-KJ3
2.52E+03
2.50E+03
2.85E+03
2.68E+03
2.77E+03
4.18E+03
4.80E+04
1.17E+05
3.48E+04
8.54E+03

Net cpm
1.08E+02
3.38E-H)2
1.68E+02
1.48E-K)2
4.98E-K)2
3.28E-K)2
4.18E-KJ2
1.83E-K)3
4.56E+04
1.15E+05
3.24E+04
6.19E+03

Location
84E, 66N
84E, 60N
84E, 54N
84E, 48N
84E, 42N
84E, 36N
84E, 30N
84E, 24N
84E, 18N
84E, 12N
84E, 6N
84E, ON

1 m.
.15E-H)3
.40E+03
.35E+03

LJOE+03
.24E+03
.56E+03
,85E-K)3

2.99E+04
2.78E+04
1.72E+04
1.13E+04
4.45E+03

Net cpm
<BKG

2.00E-K)2
1.09E+02

<BKG
<BKG

4.92E+02
1.02E+03
5.22E+04
4.83E+04
2.90E+04
1 .82E+04
5.76E+03

Location
90E, 66N
90E, 60N
90E, 54N
90E, 48N
90E, 42N
90E, 36N
90E, 30N
90E, 24N
90E, 18N
90E. 12N
90E.6N
90E, ON

1 m.
2.43E+03
2.37E+03
2.23E+03
2.26E+03
2.57E+03
3.34E+03
3.93E+03
9.58E+03
1.13E-K)3
4.79E-K)3
3.89E+03
2.25E-K)3

Net cpm
7.80E+01
1.80E-H)!

<BKG
<BKG

2.18E+02
9.88E-K)2
1.58E+03
7.23E+03

<BKG
2.44E-H)3
1.54E+03

<BKG

Notes.
Average background @ 1 m = 2352 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < BK.G.
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Linduy Light II Site
6 Meter Grid

Raw Dtu and Corrected Net CPM <aj I m Above Grade

Location
36E. 66N
3AE. 60N
36E. 34N
3AE. 48N
3AE. 42N
36E. 36N
3AE. 30N
36E, 24N
36F. IHN
36H. I2N
36E. 6N
3AE. ON

1 m.
3SEM)3
.8IE+03
.AOE-tO.3
.33E+03
.26E+03
.05E+03
.36E-»03
.3IEHI3
lltW>3

.04E+OJ

.07E+03

.22E-KH

Net cpni
I.OVE+02
9.48E+02
3.A3E+02
7.26E+OI

<BKG
<BKG

I.27E+02
V 6 I E » O I

<BKG
<BKG
<BKG
<BKG

Location
42E. 66N
42E. 60N
42E. 54N
42E. 4HN
42E. 42N
42E. .16N
42E. 30N
42E. 24N
42E. IHN
42E. I2N
42E. 6N
42E, ON

1 m
2.65E+03
3.«3E-K)3
3.4IE+03
2.49E1O3
2.22E+03
2 I3E+03
2.I9E+03
2.4IEi<)3
2.25E-K)3
2.0SE-H).!
I.96E+0.1
2.33E-K)3

Nclcpm
298EXJ2
I.38E+03
I.06E^)3
I.38E+02

<BKG
<BKG
<BKO

580E+OI
<BKG
<BKG
<BKG
<BKG

Location
48E. 66N
48E. 60N
48E. 34N
48E. 48N
48E. 42N
48E. 36N
48E. 30N
48E. 24N
48E. I8N
48E. I2N
48E. 6N
48E. ON

I m
I.3IE+03
2.0IE+03

.44E+03

.I2E+03
2.12E+03

.I7E-M)3
30E+03

,20E»03
24E-K)3

.23E+03

.44E+03

.32E-KM

Net cpm
.V6IEIOI
1 3IE-H)3
2.73E*02

<BKO
1.3IE+03

<BKG
1.79E^)I

<BKO
<BKG
<BKG

2.73E^02
.V44E-K)!

Location
34E.66N
34E. AON
34E. 34N
34E. 48N
34E. 42N
54E. 36N
34E. 30N
34E. 24N
34E. I8N
34E. I2N
ME. 6N
54E. ON

1 m
2.33E+03
2.37E+03
2.39E+03
2.21E>03
2.38E+03
2.38E+03
2.4IE+01
2.79EK)3
2.4IE>03
2.70E+01
2.43E-t-()3
2.86E«>3

Net cpm
<BKG

2 IHE+02
3.HOE+OI

<BKG
2.80E+OI
2.80E-KU
3.80E+OI
4.38E^02
3.80Ef()l
3.48E-»02
9.80E+OI
3.08E+02

Location
60E.66N
60E. 60N
60E. 34N
60E. 48N
60E. 42N
60E. 36N
60E. 30N
60E. 24N
60E, I8N
60P. I2N
60E. 6N
60E. ON

1 m,
.I6E+03
.23E+03
I6E*«3

.29E+03

.26E+03
,27E^03
.30EHJ3
.68E«03
<>21i*03
.33E+03

2()4EH)3
I.63E+K)3

Net cpm
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

1.79E-M)!
7 . I I E + 0 2
I . I3E+03
4.74K+02
I.37E403
A.36E+02

Average background to! I m - 2332 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < BKG.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
6E, 66N
6E, 60N
6E, 54N
6E, 48N
6E, 42N
6E, 36N
6E, 30N
6E, 24N
6E, 18N
6E, 12N
6E,6N
6E.ON

1 m.
2.36E+03
2.26E+03
2.14E+03
2.18E+03
2.04E+03
2.15E+03
2.18E-K)3
2.17E+03
2.12E-t-03
2.04E+03
2.22E-H)3
2.23E+03

Netcpm
8.00E+00

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
12E, 66N
12E, 60N
12E, 54N
12E.48N
12E, 42N
12E, 36N
12E, 30N
12E, 24N
12E, 18N
12E, 12N
12E, 6N
12E.ON

1 m.
1.10E+03
1.20E-K)3
1.15E+03
1.14E+03
1.13E+03
1.13E403
1.13E+03
1.13E+03
1.11E+03
1.15E+03
1.13E+03
I.25E+03

Netcpm
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
18E, 66N
18E, 60N
18E, 54N
18E.48N
18E, 42N
18E, 36N
18E, 30N
18E, 24N
18E, 18N
18E, 12N
18E.6N
18E.ON

1 m.
2.25E+03
2.21E403
2.13E+03
2.05E+03
2.17E-K)3
2.04E+03
2.05E-KJ3
2.12E+03
1.96E+03
2.06E+03
2.17E403
2.32E+03

Netcpm
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
24E, 66N
24E, 60N
24E, 54N
24E, 48N
24E, 42N
24E, 36N
24E. 30N
24E, 24N
24E, 18N
24E, 12N
24E, 6N
24E, ON

1 m.
1.18E-H)3
1.26E+03
U7E-K)3
1.09E+03
1.10E+03
9.75E+02
1.11E+03
.05E+03
.06E+03
.13E+03
.01E+03
.23E+03

Netcpm
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
30E, 66N
30E, 60N
30E.54N
30E.48N
30E, 42N
30E, 36N
30E, 30N
30E.24N
30E.18N
30E.12N
30E, 6N
30E, ON

1 m.
2.35E+03
3.47E+03
2.47E+03
2.16E+03
2.20E+03
2.16E+03
2.24E-H)3
2.14E+03
2.13E+03
1.98E+03
2.14E+03
2.34E+03

Net cpm
<BKG

1.12E+03
1.18E+02

<BKG,
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Notes:
Average background (a) 1 m = 2352 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < BKG.
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APPENDIX D2

6 METER GRID DATA - 1 METER ABOVE SURFACE

(Compared to 3x BKG)



Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM to) I m Above Grade

Location
I56E. 66N
IS6E.60N
I56E. 34N
I56E.48N
I36E.42N
I56E. 36N
I36E. .ION
1S6E.24N
I56K. IKN
I36E. I2N
1S6E.6N
IS6E.ON

1 m
IIE+03
30E+03
.26E+03
.22E+03
.I8E+03
24EMH
..10E+03
.45E+0.1
.77E+03
..14E+03
42E+03
.42E+03

Net CPM
<BKO

I.79E+QI
<BKO
<BKG
<BKG
<BKG

I.79F+OI
2.9IE+02
X.73E402
9.08E+OI
2.37E+02
2.37E-J02

Location
I62E. 66N
I62E. 6<tN
I62E. 34N
I62E. 4KN
I62E. 42N
I62E. 36N
I62E. ION
I62E. 24N
I62E'.. IHN
I62E. I2N
I62E. 6N
I62E. ON

1 m
2.33E*03
2.93E+03
2.41E+03
2.3HE+03
2.28E+03
2.38E+03
2.120*03
2.42E-HH
2.42Ei01
2.44E>03
2.59E+03
2.42E+03

Net CPM
<BKG

3.98E>02
380E+OI
2KOE-I-OI

<BKG
2«OE-K)I

<BKG
6HOE^)I
6MOE>OI
8.XOE+OI
238E-»02
680E+OI

Location
I68E. 66N
I68E. 60N
I68E. 34N
I68E. 48N
16KB. 42N
I68E. V«N
I6ME. ION
I6HE. 24N
168E. I8N
I68E, I2N
I68E. 6N
I68E. ON

I m .
294E+03
4.1IB+03
2.33E+03
2.48E>03
2.46E+03
2.6IE+01
2.H2EHH
3.23E*03
2.8IE«03
2.7IE+01
2.KOE+03
2.62E403

Net CPM
S.88E402
I.%E+03
I.7SE-H)2
I.28E-KJ2
I,08E-K)2
2.38E-KJ2
4.6HE K)2
8.98E-f<)2
4.38E-K)2
3.38E-K)2
448E-KJ2
2.68h>02

Location
I74E.66N
I74E.60N
I74E. 34N
174E. 48N
I74E.42N
I74E, 16N
I74E. ION
I74E. 24N
I74E. IHN
I74E. I2N
I74E.6N
I74E.ON

1 m,
,V80K*<n
3.70E+03
3.6IE+03
3.18E+03
3.08E>03
1.28EU01
3.20E+03
3.30E+03
2.33EMI3
2..11E«01
3.23E^03
2H4E+01

Net CPM
I.43E+03
1 15E+03
1 26E-HI3
828E+02
7.28E^02
<>28IZi02
K4HI-+02
1 I3EMH

«.BKG
<BKG

R.78E+02
4 HKEH)2

Notes
Average background to) I m - 2332 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < BKG
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Lindsay Light II Site
6 Meier Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
126E, 66N
126E, 60N
126E, 54N
126E, 48N
126E, 42N
126E, 36N
126E, 30N
126E, 24N
126E, 18N
126E, I2N
126E, 6N
126E, ON

1 m.
2.46E+03
2.54E+03
2.35E+03
2.28E+03
2.41E+03
3.1IE-K)3
3.01E-K)3
2.80E-KB
2.58E+03
2.53E-KB
3.70E+03
2.60E+03

Net CPM
1.08E+02
1.88E+02

<BKG
<BKG

5.80E+01
7.58E+02
6.58E+02
4.48E+02
2.28E+02
1.78E+02
1.35E+03
2.48E+02

Location
132E,66N
132E, 60N
132E, 54N
132E.48N
132E, 42N
132E, 36N
132E, 30N
132E, 24N
132E, 18N
132E, 12N
132E, 6N
132E.ON

1 m.
1.09E+03
1.33E-H)3
1.49E+03
1.22E+03
1.73E+03
I.95E+03
1.56E+03
1.54E+03
1.42E+03
I.51E-K)3
1.13E+03
1.48E+03

Net CPM
<BKG

7.26E+01
3.64E+02

<BKG
8.02E+02
1.20E+03
4.92E-V02
4.55E+02
2.37E+02
4.01E+02

<BKG
3.46E+02

Location
138E, 66N
138E.60N
138E, 54N
138E, 48N
138E.42N
138E, 36N
138E, 30N
138E, 24N
138E, 18N
138E, 12N
138E, 6N
138E.ON

1 m.
2.31E+03
2.35E+03
2.26E+03
2.43E+03
2.66E+03
3.51E+03
3.17E-K)3
2.47E+03
2.66E^)3
2.75E4O3
2.65E+03
2.58E+03

Net CPM
<BKG
<BKG
<BKG

7.80E+01
3.08E+02
1.I6E+03
8.18E^)2
1.18E+02
3.08E+02
3.98E-KJ2
2.98E+02
2.28E+02

Location
144E, 66>
44E, 60h
44E, 54h
44E, 48^
;44E, 42h
44E, 36h
44E, 30h
I44E, 24h
i44E, 18h
I44E, 12N
144E, 6N
144E, ON

1 m.
1 1.35E+03
1.24E+03
1.40E+03
1.54E+03
1.71E+03
1.42E+03
1.28E+03
1.35E403
1.64E-K33
1.68E+03
1.79E+03
1.25E+03

Net CPM
1.09E+02

<BKG
2.00E+02
4.55E+02
7.65E+02
2.37E-K)2

<BKG
1.09E402
6.38E+02
7.11E+02
9.11E+02

<BKG

Location
I50E, 66^
150E, 60h
150E, 54N
150E.48N
150E, 42N
150E, 36N
I50E, 30h
150E, 24h
150E, 181»
150E, 12N
150E.6N
150E.ON

1 m.
2.30E+03
2.52E+03
2.75E+03
2.23E+03
2.17E+03
2.64E+03
2.42E-H)3
3.20E+03
2.85E+03
2.72E+03
2.90E+03
2.54E-K)3

Net CPM
<BKG

1.68E+02
3.98E+02

<BKG
<BKG

2.88E+02
6.80E+01
8.48E+02
4.98E+02
3.68E+02
5.48E+02
1.88E-H)2

Notes:
Average background (a) 1 m = 2352 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BK.G in Net CPM column is actually < BKG.
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Lindsay Lighl II Site
6 Meter Grid

Raw Data and Corrected Net CPM <a\ I m Above Grade

Location
%E. 66N
%E4 60N
%E, 54N
%EL48N
%E, 42N
96E, 36N
%E, 30N
96E.J4N
96E. IKN
%EJ2N
•X.EL^NI
%E, ON

1 m.
.38E+03
.23E+03
.20E+03
.17E+03
I3E-H)3

.89E+03
2. 0.3 Ei 0.1
4.80E+03
8.8IE+03
I.60E+03
2.89E+03
I.39E+03

NclCPM
5.2IE+02

<BKG
<BKG
<BKG
<BKG

I.09E+03
I.35E+03
640E+03
1.37E+04
5/>3E>02
2.WE+03
1 82R+02

Location
I02E. 66N
102E. 60N
I02E. 54N
I02E. 48N
I02E. 42N
I02E. 36N
I02E. 30N
I02E. 24N
I02E. I8N
102E. I2N
I02E. 6N
I02E. ON

1 m.
25IE+03
2 30E+03
2.24Et03
2.27E>03
2.39E-M13
2.98E+03
3.62E+03
5.95E+03
8.00E+03
302E+03
290E+03
28IE-»03

Ncl CPM
1 58E*02

<BKG
<BKG
<BKG

3.80E+OI
628E-KI2
I.27EKI3
3.60EMH
3.6SE»03
668E-f02
S.48EH)2
4.58E+02

Location
I08E. 66h
I08E. 60N
I08E. 54N
I08E. 4Kb
I08E. 42h
I08E. 36N
IOBE. 30h
I08E. 24h
I08E. I8h
IOBE. I2N
108E. 6N
I08E.ON

1 hi.
I2E*03
I7E+03

.I9E+03

.I2E+03

.23E*03

.38E+03
3IE*03

266E+03
,93E^03
.69EHH
.66E+03
,44EH)3

NCI CPM
<BKG
<BKG
<BKG
<BKG
<BKG

I.64E+02
V6IE+OI
2SOE»03
I.I7E+03
729E+02
6.74E+02
273E+02

txx^ition 1 1 m.
l l4E166M2»2Et()3
II4E.6()M2,32E^03
ll4E.54N|2.42Et03
IUE. 48M2.33E+03
II4E. 42M233E+03
II4E, 36M293EH)3
U4E, 30M3O4E+03
l l4E .24M424Et ( )3
1I4E, IKhN3. l3EK)3
IUE, I2M2.77E+0.1
II4E, 6N 2.70E+03
II4E.ON|266E403

Net CPM
I68E»02

<BKG
680E*OI

<BKG
I.78E+02
378EH)2
688Et02
I.89E403
7.9HE+02
4 I8E+02
3.48E+02
308E>02

Location
120E.66N
I20E.60N
I20E.34N
I20E.48N
I20E.42N
I20E. 36N
120E. 30N
I20E, 24N
120E. 1RN
I20E. I2N
I20E. 6N
I20E.ON

1m
.33E+03
29E-MH
.10E-J03
32E+03

.28E-KJ3
,5IEi03
.36E-I03
.74E+03
.30E403
32E»03
48EHI1
.39E-»03

Ncl CPM
726E+OI

<BKG
I.79E-K)!
5.44E+OI

<BKG
4.0IE+02
4.92E»02
8.20E+02
3.83EK)2
3 4 4 E « O I
346E*02
I.82EMI2

Noles:
Average background Cfl) 1 m - 2352 CPM
Net CPM values in red are > background > 2 standard deviations.
< BKG in Net CPM column is actually < BKG.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
66E.66N
66E, 60N
66E, 54N
66E, 48N
66E, 42N
66E, 36N
66E, 30N
66E, 24N
66E, 18N
66E, 12N
66E,6N
66E, ON

1m.
2.20E+03
2.18E+03
2.26E+03
2.33E-HB
2.43E+03
2.34E+03
2.61E+03
5.74E+03
2.63E+03
3.40E+03
6.55E-H)3
4.07E+03

Net CPM
<BKG
<BKG

L <BKG
<BKG

7.80E+01
<BKG

2.58E+02
3.39E+03
2.78E+02
1.05E+03
4.20E+03
1.72E+03

Location
72E, 66N
72E, 60N
72E, 54N
72E, 48N
72E, 42N
72E, 36N
72E, 30N
72E, 24N
72E, 18N
72E, 12N
72E, 6N
72E, ON

1 m.
1.06E+03
1.39E-K13
1.19E+03
1.36E+03
1.42E+03
1.15E+03
1.54E+03
9.98E+03
1.96E+03
2.95E+03
2.29E+03
1.59E+03

Net CPM
<BKG

1.82E-KJ2
<BKG

1.27E+02
2.37E+02

<BKG
4.55E-K)2
1.58E+04
1.22E+03
3.03E+03
1.82E+03
5.47E+02

Location
78E, 66N
78E, 60N
78E, 54N
78E, 48N
78E, 42N
78E, 36N
78E, 30N
78E, 24N
78E, 18N
78E, 12N
78E, 6N
78E, ON

1 m.
2.46E+03
2.69E+03
2.52E+03
2.50E-K)3
2.85E+03
2.68E+03
2.77E+03
4.18E+03
4.80E+04
1.17E+05
3.48E+04
8.54E-K)3

Net CPM
1.08E+02
3.38E+02
1.68E+02
1.48E-KJ2
4.98E+02
3.28E+02
4.18E+02
1.83E+03
4.56E+04
1.15E+05
3.24E+04
6.19E+03

Location
84E, 66N
84E, 60N
84E, 54N
84E, 48N
84E, 42N
84E, 36N
84E, 30N
84E, 24N
84E, 18N
84E, 12N
84E, 6N
84E, ON

1m.
1.15E+03
1.40E+03
1.35E+03
1.20E+03
1.24E+03
1.56E+03
1.85E+03
2.99E+04
2.78E+04
1.72E+04
1.13E+04
4.45E+03

Net CPM
<BKG

2.00E+02
I.09E+02

<BKG
<BKG

4.92E+02
1.02E+03
5.22E+04
4.83E+04
2.90E+04
1.82E+04
5.76E-K)3

Location
90E, 66N
90E, 60N
90E, 54N
90E, 48N
90E, 42N
90E, 36N
90E, 30N
90E, 24N
90E, 18N
90E, 12N
90E, 6N
90E, ON

1 m.
2.43E+03
2.37E+03
2.23E+03
2.26E-K)3
2.57E-H)3
3.34E+03
3.93E+03
9.58E+03
1.13E+03
4.79E+03
3.89E+03
2.25E+03

Net CPM
7.80E+01
1.80E+OI

<BKG
<BKG

2.18E+02
9.88E+02
1.58E+03
7.23E+03

<BKG
2.44E+03
I.54E+03

<BKG

Notes:
Average background (5) 1 m = 2352 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < BKG.
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Light II Sue
6 Meier Grid

Raw Data and Corrected Net CPM (til I in Above Grade

Location
36E. 66N
36E. 60N
36E. 54N
36E. 48N
36E. 42N
36E. 36N
36E. 30N
16K, 24N
361- . 18N
36E. I2N
.161:. 6N
.161?., ON

1 m.
33E»03
8IE*03
.60E+03
33E+0.3

.26E*03
05E+03
.36EM)3
3IE+03
11HM>3

.04E M)3
07F>«03
221- « 03

Net CPM
MWE+02
'MHE+02
5.63E+02
726E+OI

<BKG
<BKG

I.27E-K)2
.1611^01

<»KO
<BKG
<-HKO
<BKG

Location
42E, 66N
42R. 6<)N
42E^54N
42E. 4KN
42E. 42N
42E, V.N
42E, ION
42E, 24N
421'.. 1HN
42U. I2N
42E. 6N
42I-, ON

1 nv
2.MEXH
191E+01
V4IEiOJ
2.49E+03
2.22E^03
2.I1EHH
2.I')E+0.1
2.4IE+01
2.23H*01
2.03EMJ.1
I .%KHH
2.S5li»Ol

Net CPM
2,')KEM)2
I.3HE-»<H
I.06EHH
I.1HE+02

<BKG
•^BKG

<IIKG
S.KOHtOI

<"BKG
< H K G
<BKG
•DKG

Location
4ME. 66N
4ME. 60N
48E. 34N
4HE. 4KN
48E. 42N
48E, V>N
48E. .ION
48E, 24N
48E. I8N
48E. I2N
48E. 6N
48E, ON

1 m
IJ IEtOl
2.0IE+01

.44E+03
,I2EH)3

2.I2E+03
.I7E+03
,30E«03
20EMI3
,24K+03
,23E»03
,44E»03
,32E-»03

Net CPM
3,6IEiOI
I.3IE+01
2^73E+02

<BKG
I.5IE+03

<BKG
I.79EMH

«^BKG
<BK(}
<BKO

2,731'. 1 02
.V44l-M)l

Locution
S4E. 66N
Ml'., 60N
34E. 34N
34E. 48N
34E, 42N
34E. 36N
34E, 30N
Mli, 24N
MM, 1HN
Ml'., 12N
34H, 6N
Ml-. ON

1 m
233EMJ3
237E+03
23'JEi03

2.2IE-»0.1
2.38E+03
2 38E+03
2.4IEHH
2.79K+0.3
241E103
270E»03
2.43E»03
2 K 6 I - » 0 3

Net CPM
<BKG

2 18E«02
380E+OI

<BKG
2KOE+OI
2KOF.40I

3.80E+OI
4.1KEt()2
3.HUKMU
348EM)2
O K O r « O I
50HI- I02

Location
60E, 66N
60E, 60N
60E. 34N
60E, 48N
60E. 42N
60E. 36N
60E, ION
60E, 24N
(Mi. I8N
(Ml. I2N
60I-, 6N
60E. ON

1 m.
16P.t01
21H+01
I6E+03

.20E-M)3
26E^03

.27E-»<»3

.30EKH

.68E+03

.«)2li-H)3
35HMH

2.04E»03
1 63 i -MH

Net CI»M
*BKCJ
-HKCJ
<BKG
<BKG
<BKG
<BKG

l.7«)EiO|

7 . I I E H J 2
1 J3!i»03
474E«02
1 17EMH

6.36EI02

Notes:
Average hockground to) 1 m - 2352 CPM.
Net CPM values in red are > background « 2 standard deviations.
< BKG in Net CPM column is actually < RKG

Page 2 of 6 8/19/94



Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 m Above Grade

Location
6E, 66N
6E, 60N
6E, 54N
6E, 48N
6E, 42N
6E, 36N
6E, 30N
6E, 24N
6E, 18N
6E, 12N
6E,6N
6E.ON

1m.
2.36E+03
2.26E+03
2.14E+03
2.18E+03
2.04E+03
2.15E+03
2.18E+03
2.17E+03
2.12E+03
2.04E+03
2.22E+03
2.23E+03

Net CPM
8.00E+00

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
12E.66N
12E, 60N
12E, 54N
12E, 48N
12E, 42N
12E, 36N
12E, 30N
I2E, 24N
12E, 18N
12E, 12N
12E, 6N
12E, ON

1m.
.10E+03
,20E-K)3
.15E+03
.I4E+03
.13E+03
.13E-H)3
.13E+03
.13E+03
.11E-K)3
.15E+03
.I3E+03
.25E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
18E.66N
18E, 60N
18E, 54N
I8E, 48N
18E, 42N
18E, 36N
18E, 30N
18E, 24N
18E, 18N
18E, 12N
18E.6N
18E, ON

1m.
2.25E+03
2.21E+03
2.13E+03
2.05E+03
2.17E+03
2.04E+03
2.05E+03
2.12E+03
1.96E+03
2.06E+03
2.I7E+03
2.32E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
24E, 66N
24E, 60N
24E, 54N
24E, 48N
24E, 42N
24E, 36N
24E, 30N
24E, 24N
24E, 18N
24E, 12N
24E, 6N
24E, ON

1 m.
1.18E+03
1.26E+03
1.17E-K)3
1.09E+03
1.10E+03
9.75E+02
1.11E403
.05E-K)3
.06E-H)3
.13E+03
.01E+03
.23E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
30E, 66N
30E, 60N
30E.54N
30E.48N
30E, 42N
30E, 36N
30E, 30N
30E.24N
30E.18N
30E.12N
30E, 6N
30E, ON

1 m.
2.35E+03
3.47E+03
2.47E+03
2.16E+03
2.20E+03
2.16E+03
2.24E+03
2. 14E+03
2.13E+03
1.98E+03
2. 14E+03
2.34E+03

Net CPM
<BKG

1.12E+03
1.I8E+02

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Notes:
Average background (2! 1 m = 2352 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < BKG.

Page I of 6 8/19/94



APPENDIX D3

6 METER GRID DATA - 1 CENTIMETER ABOVE SURFACE

(Compared to BKG + 2 Standard Deviations)



Unduy Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM ftf) I cm Above Grade

Location
61!. M.N
6E. 60N
6E. 34N
6E. 4KN
6E. 42N
6E, 16N
6E. ION
6E. 24N
6E. IHN
6E. 12N
6R. 6N
6E. ON

1 cm,
2 J4E»<n
22IE+01
2 HEW
2.08E+03
I.98E+01
2.20E+O.T
2.21E+W
2..12E-MH
2.03E+01
2.04EMM
2.12E+01
2..V)E+01

Net CPM
•HKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
I21-.66N
I2E.60N
I2E, 34N
I2E.48N
I2E.42N
I2E. 16N
I2E, ION
I2E. 24N
I2E. IHN
I2E, I2N
I2E..6N
I2E.ON

1 cm.
20EMH
.VIE +0.1
.I2E+0.1
.I5E+0.1
.22E+0.1
22E+01
I4E+OJ
16E+0.1

.22E+0.1

.I9E+0.1

.I1E+03
19E+01

Net CPM
<BKG
<BKG
'BKO
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
IMb.MN
IKE. 60N
IKE. 54N
I8E, 48N
I8E, 42N
I8E. 16N
IBE.JON
I8EL24N
I8E. I8N
I8E. I2N
I8E.6N
I8E.ON

1 cm.
2.2MEM)!
2 lOE-Mtt
2,I6E^H
200E+0.1
2.27E+03
2.I5E-HH
2 IIE+01
226E+01
2.01E+01
2.nE+0!
2.IIE40.1
2.28E-HH

NctCPV
•BKG
<BKG
<BKG
<BKG
<BKG
«^BKG
<BKG
<BKG
<BKG
<BKG
<DKG
<BKG

Location
24H. 66N
241!. 60N
24E. 54N
24E. 48N
24E. 42N
24E. 16N
24E. ION
24E. 24N
24E. I8N
24E. 12N
24E. 6N
24E, ON

1 cm
..1IKKW
I8RHU

,24E»01

.23E-«)3
ISE^H

,03E»-03
.22E»<)1
I5EHH

.I7RHH

.I3E+0.1

.I8E+01

.33EKH

NctCPV
<»KG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
Wli. 66N
30E. 60N
30R.34N
.10E.4KN
.10E. 42N
JOE, 16N
IDE. ION
.10E.24N
.10P..IKN
30E.I2N
.10E. 6N
10E. ON

1 cm,
21 IE M)1
4.08EHH
2 lOEfOI
2. 16E+01
2.08E+OJ
2.IIE+0.1
2 I2E+01
222EMH
2 17EMH
2.02EH»
2.09EM)!
2..17EHH

Net CPM
•BKG

1 60E Mil
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Notes:
Average background W) 1 cm - 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < background
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Lindsay Light II Site
6 Meier Grid

Raw Data and Corrected Net CPM (8> 1 cm Above Grade

Location
56E, 66tv
36E, 60N
*6E, 54h
?6E, 48N
16E, 42N
J6E, 36h
56E, 30h
J6E. 241s
ME, 18N
56E, 12N
36E, 6N
36E, ON

1 cm.
1.41E+03
2.32E+03

.54E+03

.45E+03

.21E+03

.11E+03

.31E-H)3

.39E+03

.01E+03

.04E+03
1.08E+03
1.32E+03

Net CPM
<BKG

1.56E+03
2.00E+02
4.34E+01

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
42E, 66N
42E, 60N
42EL54N
42E, 48N
42E, 42N
42E, 36N
42E, 30N
42E, 24N
42E, 18N
42E, 12N
42E, 6N
42E, ON

1 cm.
2.81E+03
4.23E+03
3.46E+03
2.39E+03
2.28E+03
2.30E+03
2.26E-K)3
2.39E+03
2.19E+03
2.09E+03
2.10E+03
2.44E+03

Net CPM
3.26E+02
1.75E+03
9.76E+02

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
48E, 66N
48E, 60N
48E, 54N
48E, 48N
48E^42N
48E, 36N
48E, 30N
48E, 24N
48E, 18N
48E, 12N
48E, 6N
48E, ON

1 cm.
1.23E+03
2.10E+03
1.48E+03
2.19E+03
1.13E+03
1.20E+03
1.53E+03
1.37E+03
1.23E+03
1.10E-H)3
1.40E+03
1.43E+03

Net CPM
<BKG

1.18E+03
9.56E+01
1.33E+03

<BKG
<BKG

1.83E+02
<BKG
<BKG
<BKG
<BKG

8.49E+00

Location
54E, 66N
54E, 60N
54E, 54N
54E, 48N
54E, 42N
54E, 36N
54E, 30N
54E, 24N
54E, 18N
54E, 12N
54E, 6N
54E, ON

1 cm.
2.70E-KB
2.60E+03
2.33E+03
2.31E+03
2.39E+03
2.43E+03
2.27E+03
3.45E+03
3.I2E+03
2.75E+03
2.40E+03
2.65E+03

Net CPM
2.16E+02
1.16E+02

<BKG
<BKG
<BKG
<BKG
<BKG

9.66E+02
6.36E+02
2.66E+02

<BKG
1.66E+02

Location
SOE.66N
SOE, 60N
SOE, 54N
iOE, 48N
SOE, 42N
SOE, 36N
SOE, 30N
60E, 24N
SOE, 18N
SOE, 12N
60E, 6N
60E, ON

1 cm.
1.23E+03
.16E+03
.12E+03
.32E+03
.25E+03
.13E+03
.24E-HM
.66E+03
.61E+03
.48E-K13

2.40E+03
1.52E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

4.09E+02
3.22E+02
9.56E+01
1.70E-K»3
1.65E+02

Notes:
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < background.
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Lindnay Light II Site
6 Meter Grid

Raw DM and Corrected Net CPM to) I cm Above Grade

Location
66E. 66N
66E. 60N
66B. 34N
66E, 4KN
66E. 42N
66E. 36N
6AE, ION
66E. 24N
66EJKN
66E.J2N
66E, 6N
66E, ON

1 cm,
2.I2E+03
2.20E40.1
2 3IE+03
2.37E+03
2.49E+03
2.28E+03
266F.i03
6.64E+03
3.49EMJ3
3.29E+03
5..12E+0.1
2.83E+03

Net CPM
<BKG
<BKG
<BKG
<BKG

6.00E-KK)
<BKG

I.76E+02
4. I6E+03
I.OIE+01
8.06E+02
2.84E+03
3.46E+02

Location
72E. W.N
72E. 60N
72E. 54N
72E. 48N
72E. 42N
72E. 36N
72E. 30N
72E. 24N
72E. IKN
72E. I2N
72E. 6N
72E, ON

1 cm,
I.36E+03
I.28E+03
1 .15E-MH
1.33E+03
I.33E+03
I.08E+03
nsE-«fn
«>.AAE-t03
I.72E+03
4.0IE+03
I.90E+03
I.59E+03

Net CPM
•-BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

1 44EKM
3.I4E+02
4.3IE+03
8.28E+02
2.87E«>2

Location
78E. 66N
78E. 6WN
78E. 34 N
78E. 48N
78E. 42 N
78E. 36N
78E. ION
78F. 24N
78E. I8N
78E. I2N
78E. 6N
78E, ON

1 cm.
232EMI3
2.77Et<)3
2.5IE+0.1
2.40E+03
2.74E+03
2.«X)E-K)3
426E+03
277E+04
7.84E+04
3 I4EH)4
2.73E+04
8.3IE+03

Net CPM
360E+OI
2 861! •» 02
2.60E+OI

<BKG
2.36E-H)2
4.I6EH)2
I.78EUJ3
2.32E+04
7.39E+04
2.89E+04
248E»04
6,()3E-«-()3

IxKation
84E.66N
84E. 60N
84E. 54N
84E. 48N
84E. 42N
84E, 36N
84E. 30N
84E. 24N
841:. I8N
84E. I2N
84E. 6N
84E, ON

1 cm,
I.40EMH
I.33E+03
I.28E+03
I.I9E-HI3
I.I9E+03
I.50E+03
I.8IE+03
2.86E+04
3.63E+04
I.94E+04
1 26EKM
7.I4E+03

Net CPM
•BKG
<BKG
<BKG
<BKG
<BKG

I.11E+02
6.7IE+02
4.74E+04
6.IIE+U4
3.I3E«04
I.93E+04
9.96E+03

txxaiion
«X)li. W.N
«>OE. 60N
«X)E. 34N
90E. 48N
90E. 42 N
90E. 36N
90E, 30N
WE. 24 N
90E. I8N
90E. I2N
«XIE. 6N
90H, ON

1 cm,
2 25E«)3
2.28E+03
2. 2 5P. 4 0.1
2.I4E+03
2.46E+03
222E^03
3.93EMI3
«).36EK)3
8.43E *03
4.29E+03
38IEK)3
2.93E»03

Net CPM
<HKG
<BKG
<BKG
<BKG
<BKG
<BKG

l.47F.i()3
7.0Bli^)3
3.97EH)3
I.8IE+03
I.33E+03
4.66IvH)2

Notes
Average background (d\ I cm " 2484 CPM
Net CPM values in red are > background i 2 standard deviations,
< BKG in Net CPM column is actually < background
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM 1 cm Above Grade

Location
96E, 66N
96E, 60N
96E, 54N
96E, 48N
96E, 42N
96E, 36N
96E, 30N
96E, 24N
96E, 18N
96E, 12N
96E, 6N
96E, ON

1 cm.
1.16E+03
1.22E+03
1.11E+03
1.10E+03
1.20E+03
2.04E+03
1.90E+03
5.31E+03
1.94E+04
1.37E+03
3.69E+03
1.33E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG

1.07E+03
8.28E402
6.77E+03
3.13E+04

<BKG
3.95E+03

<BKG

Location
102E, 66N
102E, 60N
102E, 54N
102E, 48N
102E, 42N
102E, 36N
102E, 30N
102E, 24N
102EJ8N
102E, 12N
102E, 6N
102E, ON

1 cm.
2.39E+03
2.32E+03
2.08E+03
2.20E+03
2.26E+03
2.65E+03
3.74E+03
5.50E+03
9.54E-KJ3
2.75E-K)3
2.95E-K)3
2.70E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG

1.66E+02
1.26E-HU
3.02E+03
7.06E+03
2.66E+02
4.66E+02
2. 16E+02

Location
108E, 66N
108E, 60N
108E, 54N
108E, 48N
108E, 42N
108E, 36N
108E, 30N
108E, 24N
108E, 18N
108E, 12N
108E, 6N
108E, ON

1 cm.
.20E+03
.17E+03
.20E+03

9.72E+02
.21E+03
.36E+03
.20E+03

2.28E+03
2.05E+03
1.73E+03
1.75E-KJ3
1.43E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

1.49E+03
1.09E+03
5.31E+02
5.66E-KJ2
8.49E-KK)

Location
114E, 66N
1 14E, 60N
114E, 54N
1 14E, 48N
114E.42N
1 14E, 36N
114E, 30N
1 14E, 24N
114E, 18N
114E, 12N
1 14E, 6N
1 14E, ON

1 cm.
2.52E+03
2.37E+03
2.47E+03
2.34E+03
2.60E+03
2.86E+03
2.90E+03
3.50E+03
3.22E+03
2.72E+03
2.66E+03
2.72E+03

Net CPM
3.60E+01

<BKG
<BKG
<BKG

1.16E+02
3.76E+02
4.16E+02
1.02E+03
7.36E+02
2.36E+02
1.76E+02
2.36E402

Location
120E, 66N
120E, 60N
120E, 54N
120E, 48N
120E.42N
120E, 36N
I20E, 301s
120E, 24N
120E, I8N
120E, 12>
120E, 6N
120E, ON

1 cm.
.55E+03
.46E-HJ3
.28E+03
.33E+03
.38E+03
.53E+03
.42E+03
.86E+03
.66E+03
.37E+03
.38E+03
.39E+03

Net CPM
2.I8E+02
6.08E+OI

<BKG
<BKG
<BKG

1.83E+02
<BKG

2.50E+03
4.09E+02

<BKG
<BKG
<BKG

Notes:
Average background (d>, 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < background.
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Linduy Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM (tt\ I cm Above Grade

Location
I26E.66N
I26E.60N
I26E. 34h
I26E.48N
I26E.42N
I26E. 36h
I26E. 30N
I26E. 24h
I26E. IHh
I26E. I2N
I26E. 6N
I26E.QN

1 cm,
23IE+03
237E+03
24IE+03
2.47E+03
2.30E+03
2.92E+03
274E»03
2.8IE403
2.S9E+03
2.36E+03
3.33E+03
2.38EMH

Net CPM
<BKO

8.60E-MM
<BKG
<BKG
<BKG

4.16E+4I2
2.5AK+02
1.26EHI2
I.06E+02
7.60E+OI
K66E-K)2
«>.«)£+() 1

location
l.12E.66h
I12E.60N
I.12E. 34K
n2E.48h
I32E.42N
I12E. 36h
I.12E, 10K
I32h.24h
I32E. I8h
M2E, I2N
I12E. 6N
I12E.ON

1 cm.
24E^-01
..UE+0.1
.S6E«03
22E+03
.78E*01
.09E+0.1
.25E+01
.SHE +03
43E+03
.38E+03
.47E+01
.30E+03

Net CPM
<BKO
<BKG

233E*02
<BKG

6.I9E*02
I.I6E+01

<BKG
2.7UEMI2
8.4(>l: MM)
270EMI2
7.R2E+OI
I.3IE+02

Location
I38E.66N
I38E.60N
I38E. 34N
I38E.48N
138E.42N
I38E. 36N
I38H. 30N
I38E. 24N
I38E. IKN
I38E. I2N
I38E.6N
I1RE.ON

I cm.
2.33E+03
2.37E+OJ
2.3IE^)3
2.28E«)3
2.72E+0.1
3361^03
2.«>7li»03
2.87E>03
2.68EM)3
2.78H«03
2.39E+03
2.31E+03

Net CPM
<BKO
<BKO
<BKO
<BKG

2.36E+02
8.76P.^02
4K6l-:t<>2
3.W)1:+02
l.%l^02
2.%E-»02
l.06E-«-02
460F.-KM

Location
I44E. 66N
I44E. 6<>h
I44E. 54h
I44E. 48h
I44E. 42N
I44E. 36h
1441'.. V)N
I44E. 24N
I44E. IKN
I44E. I2N
I44E. 6N
I44E, ON

1 cm.
.32E+03
.27E+03
.32E+03
.43E+03
.26E-KI3
.82EH13
I8F.+03

,47E«03
.8IIJ+03
.36E+03
.99E+03
.44E+03

Net CPM
l.63Ei02

<BKG
<BKG

8.49E+00
<BKG

6.88E^02
*HKG

7.M2EM)!
6.710^02

<BKG
9.85E+02
2.39E+OI

Location
I30E.66N
I30E.60N
I30E. 34N
I30E.48N
I30E.42N
I30E.36N
I30H. 30N
I3UE.24N
I30E. I8N
I30E. I2N
I30E. 6N
I30E.ON

1 cm.
2.76E+03
2.38E+0.3
2.90E+03
2.I2E+03
2.I2E+0.1
2.6SE^03
2.I9FM13
3.28EMJ3
2.89E«03
2.73r-«03
3.03E-»0.3
2.48E «•().!

Net CPM
2.76E+02
9.60E+OI
4 I6E+02

<BKG
<BKG

1 M»li402
• l )K( i

7.%E+02
4.06F.402
246E-»02
3.66E+02

'BKG

Notes:
Average background <0) I cm - 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < background
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 cm Above Grade

Location
156E,66N
156E. 60N
156E, 54N
156E. 48N
156E. 42N
156E. 36N
156E. 30N
156E. 24N
156E. 18h
156E. 12f
156E.6N
156E.ON

1 cm.
.18E+03
.32E+03
.34E+03
.17E+03
.16E+03
.37E+03
.23E+03
.64E+03
.70E+03
.45E+03
.67E+03

1.32E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

3.75E+02
4.79E+02
4.34E+01
4.27E+02

<BKG

Location
162E, 66N
162E, 601s
162E, 54N
162E, 48N
162E, 42h
162E, 36h
162E, 30h
162E, 24N
162E, 18h
162E, 12N
162E, 6N
162E. ON

1 cm.
2.59E+03
3.03E+03
2.40E+03
2.41E+03
2.25E+03
2.48E+03
2.45E+03
2.81E+03
2.72E+03
2.71E+03
2.90E+03
2.60E+03

Net CPM
1.06E+02
5.46E+02

<BKG
<BKG
<BKG
<BKG
<BKG

3.26E+02
2.36E+02
2.26E+02
4.16E+02
1.16E+02

Location
68E, 66N
68E, 60N
I68E, 54h
i68E, 48h
I68E, 42>
I68E, 36h
I68E, 30^
168E, 24N
I68E, 18h
I68E, 12h
168E, 6N
168E, ON

1 cm.
2.96E+03
4.26E+03
2.86E+03
2.59E-K)3
2.49E+03
2.80E+03
3.17E-K)3
3.59E+03
3.03E+03
2.78E+03
2.62E+03
2.53E+03

Net CPM
4.76E+02
1.78E+03
3.76E+02
1.06E+02
6.00E+00
3.16E+02
6.86E+02
l.HE-K)3
5.46E+02
2.96E+02
1.36E+02
4.60E+01

Location
174E, 66N
174E, 60N
174E, 54N
174E, 48N
174E, 42N
174E, 36N
174E, 30N
174E, 24N
174E, 18N
174E, 12N
174E, 6N
174E, ON

1 cm.
3.80E+03
3.95E+03
2.87E403
3.46E+03
3.25E+03
3.56E+03
3.48E+03
3.12E+03
3.33E+03
3.23E+03
3.42E+03
2.90E+03

Net CPM
1.32E+03
1.47EH-03
3.86E+02
9.76E+02
7.66E-H)2
1.08E+03
9.96E+02
6.36E+02
8.46E+02
7.46E+02
9.36E+02
4.16E+02

Notes:
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
< BKG in Net CPM column is actually < background.
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APPENDIX D4

6 METER GRID DATA -1 CENTIMETER ABOVE SURFACE

(Compared to 3i BKG)



Lindsay Light II Site
6 Meter Grid

RJIW Dili and Corrected Net CPM Cd) I cm Above Grade

Location
6E,66N
6E.60N
6E, 34N
6E, 4HN
MS 42N
6E. .16N
6E, ION
6EA24N
6E, IHN
6E. I2N
6E,6N
6E, ON

1 cm.
2.34E+03
2.2IE+03
2.I4E*>3
2.0RE+<>3
I.9KE+03
2.20E+03
2.23E+03
232E+03
2.05E+03
2.04E+03
2.32E+03
2.39E-MH

Net CPM
<BKG
•HKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
I2E.66N
I2K,60N
I2E, MN
I2R.4HN
I2E, 42N
I2E, 36N
I2E, 30N
I2B, 24N
I2E, IHN
I2E, I2N
I2E.6N
I2E,ON

1 cm.
,20E+03
.3.1E+03
I2E+03

.I3E+03

.22E+03

.22E+03
,I4E-K)3
I6EH)3

.22E+03

.I9E-K)3

.I.1E+03

.39E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKO
<BKG
<BKG
<BKG
<BKG
<BKG

Location
I8H, 66N
IHE(60N
IKE, 34N
IKE, 4HN
IHE.42N
IRE, 36N
I8E, 30N
IRE, 24N
IRE, IRN
IRE, I2N
IRE, 6N
IRE, ON

1 cm.
2.2RE+03
2.30E+01
2 I6E-HJ3
2(X)E+03
227E+03
2 I5E-K)3
2.IIE+0.1
2.2AE+03
2.03E+Q3
2.I3E-H).!
2 IIE-K11
2.2RE+03

NetCPV
<BKG
<BKG
<BKG
<^BKO
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
24E, 66N
24E, 60N
24E, MN
24E, 4HN
24E, 42N
24E, 36N
24E, 30N
24E, 24N
24E, IKN
24E, I2N
24E, 6N
24E, ON

1 cm.
3IEH)3
.IRE+03
.24E+0.1
.2.1E+01
.I5E+03
05E-K)3
.22E+03
.I5E+03
.I7E+03
.I5E*03
I8E+03

.35E+03

NetCPV
*^BKG
•BKG
<BKG
<BKG
<BKG
<^BKO
<BKG
<BKG
<BKG
^BKO
<BKG
<BKG

Location
30E, 66N
30E, 60N
30E.34N
30E.4HN
30E. 42 N
30E. 36N
30E. 30N
30E.24N
30E.IHN
30E.I2N
30E. 6N
30E, ON

1 cm.
2.I3E+03
4.0RE+03
2.30E+03
2 .16E+01
2.0KE>03
2.IIE-H)3
2.I2E*<)3
2.22E+03
2.37E+03
202E-HJ3
209E-I03
2.37E+03

Net CPM
<BKG

I.6UE-I03
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<mc
<BKG

Notes
Average background <S\ I cm - 24R4 CPM.
Net CPM values in red nre > 3 x background.
< BKG in Net CPM column is actually < background.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM (8J 1 cm Above Grade

Location
J6E, 66N
J6E, 601s
*6E, 54h
J6E. 48N
36E. 42h
)6E, 36h
J6E, 30h
*6E. 24^
)6E, 18N
*6E. 12h
36E, 6N
36E, ON

1 cm.
1.41E+03
2.32E+03
1.54E+03
1.45E+03
I.21E-K)3
1.11E+03
1.31E+03
1.39E-HH
1.01E-HH
1.04E-KH
1.08E-H)3
1.32E+03

Net CPM
<BKG

1.56E-K)3
2.00E+02
4.34E+01

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
42E, 66N
42E, 60N
42E, 54N
42E, 48N
42E, 42N
42E, 36N
42E, 30N
42E, 24N
42E, 18N
42E, 12N
42E, 6N
42E, ON

1 cm.
2.81E-K)3
4.23E+03
3.46E+03
2.39E+03
2.28E-K)3
2.30E-K)3
2.26E+03
2.39E+03
2.19E+03
2.09E-H)3
2.10E+03
2.44E-K)3

Net CPM
3.26E+02
1.75E+03
9.76E+02

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

Location
48E, 66N
48E, 60N
48E, 54N
48E, 48N
48E, 42N
48E, 36N
48E, 30N
48E, 24N
48E, 18N
48E, 12N
48E, 6N
48E, ON

1 cm.
1.23E+03
2.10E+03
1.48E+03
2.19E+03

.13E+03

.20E403

.53E+03

.37E+03

.23E+03

.10E+03

.40E+03

.43E+03

Net CPM
<BKG

I.18E+03
9.56E+01
1.33E+03

<BKG
<BKG

1.83E+02
<BKG
<BKG
<BKG
<BKG

8.49E+00

Location
54E, 66N
54E, 60N
54E, 54N
54E, 48N
54E, 42N
54E, 36N
54E, 30N
54E, 24N
54E, 18N
54E, 12N
54E, 6N
54E, ON

1 cm.
2.70E+03
2.60E+03
2.33E403
2.31E+03
2.39E+03
2.43E+03
2.27E+03
3.45E+03
3.12E+03
2.75E-K)3
2.40E-M>3
2.65E+03

Net CPM
2.16E+02
1.16E+02

<BKG
<BKG
<BKG
<BKG
<BKG

9.66E+02
6.36E+02
2.66E+02

<BKG
1.66E+02

Location
iOE, 66N
SOE, 60N
SOE, 54N
SOE, 48N
iOE, 42N
iOE, 36N
iOE, 30N
iOE, 24N
SOE, 18N
SOE, 12N
60E, 6N
60E, ON

1 cm.
1.23E+03
1.16E+03
1.12E+03
1.32E+03
.25E+03
.13E+03
.24E-H)3
.66E+03
.61E+03
.48E+03

2.40E+03
1.52E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

4.09E+02
3.22E+02
9.56E-H)1
1.70E+03
1.65E+02

Notes:
Average background (S) 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < background.
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Location
661'., 66N
W>E, 6<)N
66E, 54N
66P., 4KN
66E, 42N
66E, V>N
66E.30N
66R, 24N
MiE, IKN
66E, I2N
66E, 6N
66E. ON

1 cm.
2.I2EMM
2.20E+03
2.3IE+03
2,37E*03
2.49E+03
2.28E+01
2.66K-MH
6.64E+03
3.49EM)3
3.29E+03
V32E-H»3
2.K3E-H)3

Net CPM
<JJKG
<BKG
<BKG
<nKG

6.00E+00
<BKG

1.76EU)2
4.I6E-HH
I.OIE+03
8.06E+02
2.84E+03
3.46E+02

Location
72E, W.N
72E, 60N
72E, S4N
72E, 48N
72E, 42N
72E, 36N
721'., 30N
72E, 24N
72E, IHN
72E, I2N
72E, 6N
72E, ON

Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM <W) t cm Above Grade

1 cm.
1 36E+01
L2XEi03
I.35E+03
I.13E+01
I.13EX)3
I.OKEfOl
1.1SE«)3
«).66E-*03
I.72E-HI1
4.0IE+03
l.«X)E-f()3
I.S9E-HH

Net CPM
'BKG
<f)KG
<BKG
<BKG
<BKG
<BKG
•BKG

1.44E+04
5.I4E+02
4.SIK+03
X.28E+02
2.87E*02

txKatlon
7KE, W»N
78E, 60N
78E, 54N
78E, 48N
78E. 42N
78E, V,N
78H. ION
78E. 24N
78E, 18N
78E, I2N
78E, r.N
78E, ON

1 cm.
2, 521003
277R+03
2.3IE+03
2.40EHH
2.74E-K)3
2.'X)E««3
4.26l-H)3
2.77E+04
7H4EHW
VI4E»04
2.73E-MM
8.5IE+03

Net CPM
3.W)E*<)I
2.86E«02
2.60EXU

<BKG
2.56E+02
4 I6I-«02
I.7HEH)3
2.32EHM
7.59E+04
2.89E+04
2.48E+04
6.03EM)3

Location
84E, 66N
84E, 60N
84E, UN
84E, 48N
84E, 42N
H4E. V.N
X4E, ION
84E, 24N
84E, IXN
84E, I2N
84E, 6N
84E. ON

1 cm.
40EMI1
.35E+01
28KH)3

.I9E+03

.I9E+03
30liH)3
HIEM)3

2.8AE-K)4
3.63EMM

.94E-KM
1 26EHM
7.I4EHJ3

Not CPM
<BKG
<BKG
vRKti
<BKG
<BKG

1 3IKM)2
A7IHH)2
4.74E»04
(.III7. MM
3.I3E+04
I.95E+04
9.96E+03

IxKfltion
<X)U. 66N
«X)F.. «)N
«X)r-. 54 N
«X)|-. 4KN
«X)E. 42N
«X)E. 16N
90E. 30N
WE. 24 N
WE. I8N
WE. I2N
WE. 6N
WE, ON

1 cm.
225E«03
228 f -«03
2 251-tOl
2.I4I-M).!
2.46E-H)3
2.22E»03
3.')5EM)3
9.S6EM)3
8.4.5E»03
4.29E+03
38IEi03
2.').M--»03

Net CPM
*-HKG
«BKG
•'BKG
<BKG
<BKG
-BKG

I.47E«03
7.0HE«03
.5.«>7E»03
1 8lli«03
I.33EX)3
466EHI2

Notes
Average background to) I cm a 2484 CPM.
Net CPM values in red arc > 3 x background.
< MKG in Net CPM column is actually < background.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM (2j I cm Above Grade

Location
96E, 66N
96E, 60N
96E, 54N
96E, 48N
96E, 42N
96E, 36N
96E, 30N
96E, 24N
96E, 18N
96E, 12N
96E, 6N
96E, ON

I cm.
1.16E+03
1.22E+03
1.11E+03
1.10E+03
1.20E+03
2.04E+03
1.90E+03
5.31E+03
1.94E+04
1.37E+03
3.69E+03
1.33E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG

l.()7E-H)3
8.28E+02
6.77E+03
3.13E+04

<BKG
3.95E+03

<BKG

Location
102E, 66N
102E, 60N
102E, 54N
102E, 48N
102E, 42N
102E, 36N
102E, 301s
102E, 241s
102E, 181v
102E, 12N
102E, 6N
102E.ON

1 cm.
2.39E+03
2.32E+03
2.08E+03
2.20E+03
2.26E+03
2.65E+03
3.74E+03
5.50E-K)3
9.54E-K)3
2.75E+03
2.95E+03
2.70E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG

1.66E+02
1.26E+03
3.02E+03
7.06E+03
2.66E-KJ2
4.66E+02
2.16E+02

Location
108E, 66N
108E, 60N
108E, 54N
108E, 48N
108E, 42N
108E, 36N
108E, 30N
108E, 24N
108E, 18N
108E, 12N
108E, 6N
108E, ON

1 cm.
1.20E-K)3
1.17E+03
1.20E+03
9.72E+02
1.21E+03
1.36E+03
1.20E-K)3
2.28E+03
2.05E+03
1.73E+03
1.75E+03
1.43E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

1.49E+03
1.09E+03
5.31E+02
5.66E+02
8.49E+00

Location
114E.66N
114E.60N
1 14E, 54h
1 14E, 48N
1 14E, 42N
1 14E, 361s
1 14E, 30N
114E, 24h
114E, 18h
114E, 12^
114E.6N
114E.ON

1 cm.
2.52E+03
2.37E+03
2.47E+03
2.34E+03
2.60E+03
2.86E+03
2.90E+03
3.50E+03
3.22E+03
2.72E+03
2.66E+03
2.72E+03

Net CPM
3.60E+01

<BKG
<BKG
<BKG

1.16E-H)2
3.76E+02
4.16E+02
I.02E+03
7.36E+02
2.36E+02
1.76E-K)2
2.36E+02

Location
120E, 661N
120E, 60N
120E, 541s
120E, 48N
I20E, 42>
120E, 36N
120E, 30h
120E, 24h
120E. 18h
120E, 12h
120E.6N
120E, ON

1 cm.
.55E+03
.46E+03
.28E+03
.33E+03
.38E+03
.53E+03
.42E+03

2.86E-KJ3
.66E+03
.37E+03
.38E+03
.39E+03

Net CPM
2.18E+02
6.08E+01

<BKG
<BKG
<BKG

1.83E+02
<BKG

2.50E+03
4.09E+02

<BKG
<BKG
<BKG

Notes:
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < background.
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Lindsay Light II Site
6 Meter Grid

RJW Data and Corrected Net CPM (Hi I cm Above Grade

Location
I26E.66N
I26E.60N
I26E. S4h
I26E. 48N
I26E. 42h
I26E. 36f^
I26E, 30N
I26E, 24h
126^^
I26E. I2h
!26Ei6N
I26EJIN

1 cm.
2.3IE+03
2.37E+03
2.41E+03
2.47E+03
2.30E+03
2.92E+03
2.74E+03
28IE+03
2.39E+03
2.36E-K)3
3..13E+03
2.58E+03

Net CPM
<BKG

860E+OI
<BKG
<BKO
<BKG

4.36E+02
2.36E+02
3.26E+02
I.06E+02
7.60E+OI
8.66E+02
«>W)E+OI

Location
I32E.66N
I32E.6UN
I32E. 34h
I32E.4KN
I32E. 42h
I32E. 36h
I32E. 3()h
I32E. 24h
I32E. IHh
I32E. I2h
I32E. 6N
I32E. ON

1 cm.
.24E+03
34E-H)3

.36E+03
,22E*()3
.78E-K)3

209E+03
.23E+03
.3»E+03
,43Ef03
.38E-MI3
.47E+03
3<)E<03

Net CPM
<BKG
<BKO

233E+02
<BKG

6 I9E+02
1 I6E+03

<BKG
2.70EMW
849EHX)
2.70E+02
7.H2E+OI
I .3IE+02

Location
I38E.MN
I38E.6UN
I38E. 34N
I38E. 48N
138E. 42N
I38E. 36N
I38E. 30N
I38E. 24N
I38E. I8N
I38E, I2N
I38E. 6N
I18E.ON

1 cm.
2.33E+03
2.37E+03
2.31E-HJ3
228E-K)3
2.72E+03
3.36E+03
2.97E+03
2.87E+03
2.68E«03
2.78E+03
259E+03
2.33E«03

Net CPM
<BKG
<BKG
<BKG
<BKO

2.36E+02
8.76E+02
4H6E+02
1H6E+02
1. 'ME «02
2.96E+02
IO6E+02
460E+OI

Location
I44K. 66K
I44E. 6<)h
I44E. 34h
I44E. 48N
I44E.42N
I44E. 36N
I44E. ION
I44H, 24N
I44IS. IHN
I44E. I2N
I44E. 6N
I44R. ON

1 cm.
.32E+03
,27Et03
,32E>03
.43E+03
.26E+03
.82E+03
.I8EM)3
,47Ef03
.8IEM)3
36E>03

.99E+03

.44EMH

Net CPM
I.63E+02

<BKG
<BKG

8.49E+00
<BKG

6.88E>02
<BKG

7.82KMM
6.7IF>02

<BKG
9.83E+02
2.39EHH

Location
I30E. 66N
I30E.60N
I30E. 34N
I50E. 48N
I30E.42N
I30E. 36N
1. VIE. ION
I30E. 24N
I30E. I8N
I30E. I2N
I30E. 6N
I50E.ON

1 cm
2.76E+03
2.38E>03
2.9(»E-K)3
2.12E+03
2.I2E-K)3
2.63E+03
2.I9EM)3
3.28E+01
2.K9EH)3
2.73E+03
3.03E+03
2.48t<>03

Net CPM
2.76E+02
9.60E+OI
4 I6E+02

<BKG
<BKG

I66E+02
<BKG

7%FU)2
4.(M>H«02
2.4AK+02
566l->()2

-BKG

Average background rd) I cm - 2484 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < background.
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Lindsay Light II Site
6 Meter Grid

Raw Data and Corrected Net CPM @ 1 cm Above Grade

Location
156E.66N
156E.60N
156E, 54N
156E, 48N
156E.42N
156E, 36h
156E, 30ts
156E, 24b
156E. 18h
156E, 12h
156E.6N
156E.ON

1 cm.
1.18E403
1.32E+03
1.34E+03
1.17E-H)3
1.16E+03
1.37E+03
1.23E+03
1.64E-H)3
1.70E+03
1.45E+03
1.67E+03
1.32E+03

Net CPM
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

3.75E+02
4.79E+02
4.34E+01
4.27E-H)2

<BKG

Location
162E, 66N
162E^60N
162E, 54N
162E, 48N
162E, 42N
162E, 36N
162E, 30h
162E, 24>
162E, 18N
162E, 121*
162E, 6N
162E.ON

1 cm.
2.59E+03

r3.03E+03
2.40E+03
2.41E+03
2.25E+03
2.48E+03
2.45E+03
2.81E+03
2.72E+03
2.71E+03
2.90E+03
2.60E+03

Net CPM
1.06E+02
5.46E+02

<BKG
<BKG
<BKG
<BKG
<BKG

3.26E+02
2.36E+02
2.26E-H)2
4.16E+02
1.16E+02

Location
68E, 66^
68E, 60^
68E, 54h
68E, 481<
68E, 42N
68E, 36>
68E, 30>
68E^24N
68E, 18h
I68E, 12t<
168E, 6N
168E, ON

t cm.
2.96E+03
4.26E+03
2.86E+03
2.59E+03
2.49E+03
2.80E+03
3.17E+03
3.59E+03
3.03E403
2.78E+03
2.62E-H)3
2.53E+03

Net CPM
4.76E+02
1.78E+03
3.76E+02
1.06E+02
6.00E+00
3.16E+02
6.86E+02
1.11E+03
5.46E+02
2.96E+02
1.36E+02
4.60E+01

Location
174E.66N
174E, 60N
174E, 54N
174E, 48N
174E, 42N
174E, 36N
174E, 30N
174E, 24N
174E, 18N
174E, 12N
174E, 6N
174E.ON

1 cm.
3.80E+03
3.95E+03
2.87E+03
3.46E+03
3.25E+03
3.56E+03
3.48E+03
3.12E+03
3.33E+03
3.23E+03
3.42E+03
2.90E+03

Net CPM
1.32E+03
1.47E+03
3.86E+02
9.76E+02
7.66E+02
1.08E+03
9.96E+02
6.36E+02
8.46E+02
7.46E+02
9.36E+02
4.16E+02

Notes:
Average background (S>, 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
< BKG in Net CPM column is actually < background.
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APPENDIX D5

6 METER GRID DATA - INTER-GRID SURVEYS



Lindsay Light II Site
Results of krter-Grid Surveys for 6 m Grid

Performed with 2xT Nal Detectors at 1 cm Above Ground Surface*

Direction East

Grid OEto6E

Grid6Eto12E

Grid 12E to 18E

Grid18Eto24E

Direction North
66Nto60N
60Nto54N
54Nto48N
48Nto42N
42Nto36N
36Nto30N
30Nto24N
24Nto18N
18Nto12N
12Nto6N
6NtoON

66Nto60N
60Nto54N
54Nto48N
48Nto42N
42Nto36N
36Nto30N
30Nto24N
24Nto18N
18Nto12N
12Nto6N
6NtoON

66Nto60N
60NtoS4N
54Nto48N
48N1042N
42NI036N
36NI030N
30Nto24N
24Nto18N
18N to 12N
12Nto6N
6NtoON

66Nto60N
60Nto54N
54Nto48N
48Nto42N
42Nto36N
36Nto30N
30Nto24N
24N to 18N
18Nto12N
12Nto6N
6NtoON

Average
Count Rate (CPM)~

2.206*03
1.906*03
2.106*03
2.206*03
2.306*03
2.306*03
2.506*03
2.306*03
2.306*03
2.506*03
2.406*03
1.976+03
2.026*03
1.866*03
2.026*03
1.996*03
1.976*03
2.136*03
2.136*03
1.826*03
2.196*03
2.526*03
2.406*03
2.306*03
2.406*03
2.306*03
2.006*03
2.006*03
2.306*03
2.206*03
2.106*03
2.106*03
2.206*03
2^66*03
2.136*03
2.116*03
2.116*03
1.756*03
2.086*03
2.196*03
1.916*03
1.996*03
2.136*03
2.196*03

Maximum
Count Rate (CPM)~

2.476*03
2.326*03
2.396*03
2.466*03
2.496*03
2.606*03
2.946*03
2.526*03
2.646*03
2.646*03
2.626*03
2.066*03
2.326*03
2.306*03
2.306*03
2.426*03
2.706*03
Z526+03
2336*03
2.336*03
2.886*03
3.086*03
2.566*03
2.596*03
2.656*03
2.526*03
2.446*03
2^66*03
2.516*03
2.406*03
2.296*03
2.306*03
2.486*03
2.726*03
2.816*03
2.596*03
2.336*03
1.956*03
2.136*03
2.336*03
2.066*03
2.106*03
2.306*03
2.426*02

Traverse speed was approximately 3* per second.
-Average and maximum count per minute (CPM) values in red are > background *2 standard deviations after
background subtraction.
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

W

Direction East
Grid 24E to 30E •

Grid 30E to 36E

Grid 36E to 42E

Grid 42E to 48E

Direction North
66N to 60N
60N to,54N
54N to 48N
48N to 42N
42N to 36N
36N to SON
SON to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to SON
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to SON
SON to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
SON to 24N
24NtOl8N
18Nto12N
12Nto6N
6N to ON

66Nto60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
SON to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

Average
Count Rate (CPM)**

2.50E+03
3.00E+03.
2.20E+03
2.00E+03
2.20E+03
2.10E+03
2.00E+03
2.20E+03
2.40E+03
2.10E+03
2.40E+03
4.08E+03
2.83E+03
2.10E+03
2.19E+03
1.91E+03
2.06E+03
2.50E+03
2.06E+03
1.86E+03
2.08E+03
2.37E+03
3.90E+03
3.70E+03
3.30E+03
2.40E+03
2.30E+03
2.20E+03
2.50E+03
2.10E+03
2.10E+03
2.10E+03
2.50E+03
4.63E+03
3.50E+03
2.46E+03
2.01 E+03
2.26E+03
2.19E+03
2.77E+03
2.11E+03
2.24E+03
1.99E+03
2.64E+03

Maximum
Count Rate (CPM)"

2.78E+03
7.70E+03
2.53E+03
2.26E+03
2.15E+03
2.38E+03
2.28E+03
2.47E+03
2.70E+03
2.34E+03
3.63E+03
4.81 E+03
3.06E+03
2.35E+03
2.32E+03
2.17E+03
2.42E+03
2.55E+03
2.35E+03
2.08E+03
2.50E+03
2.84E+03
4.33E+03
4.60E+03
3.90E+03
2.60E+03
2.57E+03
2.67E+03
8.66E+03
2.36E+03
2.38E+03
2.38E+03
2.62E+03
5.36E+03
4.59E+03
3.10E+03
2.39E+03
2.48E+03
2.52E+03
3.61 E+03
2.68E+03
2.35E+03
2.19E+03
2.73E+03

Traverse speed was approximately 3* per second.
"Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

t
Direction East

Gnd 48E to 54E

i
i

Grid 54E to 60E

Grid60Eto66E

Grid 66E to 72E

i
Direction North

66N to 60N
60Nto54N
54N to 48N
48N to 42N
42N to 36N
36N1030N
30N to 24N
24Nto18N
18NI012N
12NI06N
GNtoON

66Nto60N
60Nto54N
54N1048N
48Nto42N
42Nto36N
36Nto30N
30N to 24N
24Nto18N
18Nto12N
12N106N
6NtoON

66Nto60N
60Nto54N
S4N1048N
48Nto42N
42Nto36N
36Nto30N
30N to 24N
24NI018N
18NI012N
12Nto6N
SNtoON

66Nto60N
60Nto54N
54Nto48N
46Nto42N
42Nto36N
36NI030N
30N to 24N
24NtOl8N
18NtOl2N
12NI06N
6NtoON

Average
Count Rate (CPM)**

3.90E+03
350E+03
2.20E+03
2.20E+03
250E+03
2.60E+03
3.00E+03
3.00E+03
5.00E+03
4.00E+03
3.80E+03
2.28E+03
2.26E+03
2.13E+03
2.22E+03
2.22E+03
2.92E+03
6.206+03
310E+03
292E+03
210E+03
8.39&H)3
2.40E+03
2.30E+03
2.50E+03
2.50E+03
250E+03
295E+03
7.00E-K03
5.00E+03
3.30E*03
7.00€+03
7.00E+03
2.46E+03
3.74E+03
2.19E-KJ3
2.37E+03
2.10E+03
2.42E+03
7.31E-M)3
3.32E+03
4.07E+03
1.46E+M
6.89E+03

Maximum
Count Rate (CPM)**

3.93E+03
3.71 E+03
2.45E+03
2.44E+03
2.64E+03
2.82E+03
3.22E+03
1.74E+04
1.04E+04
4.74E+03
4.04E+03
2.48E-KJ3
2.39E+03
2.42E+03
2.32E+03
2.37E+03
3.54E+03
7.38E+03
354E+03
3.24E+03
2.24E+03
1.86E+04
2.66E+03
2.55E*03
2.80E+03
2.74E+03
2.80E+03
3.91 E*03
1.106+04
8.006+03
4.04E+03
1.106+04
2.106+04
2.75E+03
6.25E+03
259E+03
2.55E+03
2^4E+03
2.64E+03
2-0*6+04
1.106+04
5.38E+03
1.45E+05 Jb
1.846+04 ™

"Traverse speed was approximately 3' per second.
"Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

Direction East
Grid 72E to 78E

i
I

Grid 78E to 84E

Grid 84E to 90E

;

Grid 90E to 96E

Direction North
66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to SON
30N to 24N
24Nto18N
18Nto12N
12N to 6N
6N to ON

66N to 60N
60N to 54N*»»
54N to 48N
48N to 42N
42N to 36N
36N to SON
SON to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to SON
SON to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to SON
SON to 24N
24Nto18N
18N1012N
12N106N
6N to ON

Average
Count Rate (CPM)"

2.50E+03
3.50E+03
2.30E+03
2.60E+03
2.90E+03
2.80E+03
1.00E+04
3.00E+04
5.00E+04
1.00E+04
1.00E+04
2.55E+03
2.64E+03
2.30E+03
2.37E+03
2.30E+03
3.17E+03
6.82E+04
3.17E+05
6.85E+04
1.02E+05
1.25E+04
2.60E+03
2.50E+03
2.40E+03
2.60E+03
3.20E+03
3.50E+03
1.00E+04
1.00E+04
3.00E+04
1.00E+04
1.00E+04
3.28E+03
1 .95E+03
1.93E+03
2.84E+03
3.41 E+03
4.59E+03
3.97E+03
4.76E+03
3.30E+03
2.92E+03
2.73E+03

Maximum
Count Rate (CPM)"

2.70E+03
3.90E+03
2.60E+03
2.83E+03
3.90E+03
3.44E+03
3.00E+04
2.00E+05
2.00E+05
5.00E+04
2.00E+05
2.81 E+03
2.66E+03
2.55E+03
2.63E+03
2.44E+03
3.65E+03
7.60E+04
8.66E+05
8.28E+04
2.81 E+05
8.66E+04
2.80E+03
2.73E+03
2.61 E+03
3.36E+03
3.48E+03
3.76E+03
3.00E+04
3.00E+04
5.00E+04
3.00E+04
2.00E+04
4.65E+03
2.13E+03
1.97E+03
3.68E+03
3.70E+03
1.20E+04
6.42E+03
2.06E+04
5.05E+03
4.39E+03
3.12E+03

•Traverse speed was approximately 3' per second.
"Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.

8/19/94
***Maximum value was originally recorded in the field as the average. Those values have
been reversed on this table such that the highest value is recorded as the maximum.
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

Direction East
Grid 96E to 102E

Gnd 102EI0108E

Grid108Eto114E

Grid 114E to 120E

Direction North
66Nto60N
60Nto54N
54Nto48N
48N to 42N
42N1036N
36Nto30N
30N to 24N
24NI018N
18NI012N
12Nto6N
GNtoON

66Nto60N
60Nto54N
54N to 48NW

48N to 42N
42N to 36N
36Nto30N
30N to 24N
24NU>18N
18NI012N"*
12Nto6N*"
6NIOON

66Nto60N
60Nto54N
54Nto48N
48N1042N
42Nto36N
36NI030N
30N to 24N
24Nto18N
18NtOl2N
12Nto6N
6NtoON

66Nto60N
60Nto54N
54Nto48N
48Nto42N
42Nto36N
36Nto30N
30N to 24N
24NI018N
18NtOl2N
12NI06N
6NtoON

Average
Count Rate (CPM)**

2.90E+03
250E+03
230E+03
2.40E+03
4.00E+03
220E+03
1.00E+04
1.00E+04
200E+03
3.00E+03
340E+03
3.01 E+03
3.19E+03
2.17E+03
2.37E+03
1.88E+03
2.13E+03
6.34E-HD3
456E+03
4.38E*03
2.37E+03
463E+03
2.40E+03
2.40E*03
2.60E*03
240E+03
300E+03
3.00E+03
1.00E-MM
4.00E-HM
3.00E+03
300E+03
3.00E*03
2.30E+03
2.37E+03
2.44E+03
255E+03
270E+03
3.24E-KJ3
7.16E+03
3.83E+03
2.92E+03
2.73E+03
2.95E+03

Maximum
Count Rate (CPM)**

3.03E+03
2.71 E+03
2.45E+03
2.56E+03
6.00E+03
2.75E+03
3.00E-HM
2.00E+04
7.00E-HJ3
3.20E+03
3.80E+03
3.65E+03
3.85E+03
2.33E+03
2.52E+03
2.01 E+03
2.26E+03
7.15E+03
4.72E+03
489E+03
3.10E+03
489E-H33
2.60E+03
266E-K13
2.85E+03
2.62E*03
3.23E+03
3.40E+03
5.00E-HM
4.30E-KM
3.46E+03
340E+03
3.65E+03
2.72E+03
2.66E+03
2.77E+03
2.83E+03
312E+03
3.77E+03
8.46E*04
4.27E+03
3.10E+03
3.06E+03
3.14E+03

Traverse speed was approximately 3' per second.
—Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.

8/19/94
•"Maximum value was originaly recorded in the field as the average. Those values have
been reversed on this table such that the highest value is recorded as the maximum. ev *
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

Direction East
Grid120Eto126E

Grid126Eto132E

Grid132Eto138E

Grid138Eto144E

I '

Direction North
66N1060N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
30N to 24N
24Nto18N
18Nto12N
12N106N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
30N to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
30N to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
30N to 24N
24Nto18N
18Nto12N
12Nto6N
6N to ON

Average
Count Rate (CPM)"

2.80E+03
2.60E+03
2.50E+03
2.40E+03
2.50E+03
3.80E+03
3.80E+03
2.80E+03
2.90E+03
2.40E+03
2.95E+03
2.55E+03
2.79E+03
2.28E+03
2.83E+03
3.10E+03
2.92E+03
3.46E+03
2.55E+03
2.46E+03
2.37E+03
2.70E+03
2.40E+03
2.50E+03
2.40E+03
2.40E+03
3.00E+03
6.00E+03
4.00E+03
2.50E+03
4.00E+03
3.00E+03
2.60E+03
2.73E+03
2.48E+03
2.77E+03
2.73E+03
2.92E+03
3.06E+03
3.37E+03
3.65E+03
4.19E+03
3.01 E+03
3.10E+03

Maximum
Count Rate (CPM)**

3.80E+03
2.83E+03
2.76E+03
2.57E+03
2.83E+03
4.20E+03
4.05E+03
3.50E+03
3.90E+03
2.69E+03
3.08E+03
2.70E+03
2.92E+03
2.39E+03
3.08E+03
3.35E+03
3.81 E+03
3.83E+03
2.84E+03
2.59E+03
2.64E+03
2.86E+03
2.68E+03
2.81 E+03
2.50E+03
2.54E+03
5.50E+03
1.20E+04
8.00E+03
3.00E+03
8.00E+03
3.80E+03
3.00E+03
2.92E+03
2.70E+03
3.06E+03
2.99E+03
3.24E+03
3.50E+03
3.50E+03
3.92E+03
9.66E+03
3.10E+03
3.17E+03

•Traverse speed was approximately 3' per second.
"Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.

8/19/94
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

Direction East
Grid 144E to 1506

Grid 150Eto156E

Gnd 1566 to 162E

Grid 162E to 168E

Direction North
66Nto60N
60Nto54N
54N1048N
48Nto42N
42Nto36N
36Nto30N
30N to 24N
24Nto18N
18Nto12N
12Nto6N
GNtoON

66Nto60N
60NI054N
54Nto48N
48N1042N
42Nto36N
36Nto30N
30Nto24N
24Nto18N
18NI012N
12Nto6N
6NtoON

66Nto60N
60Nto54N
54N1048N
48N1042N
42Nto36N
36Nto30N
30N to 24N
24Nto18N
18Nto12N
12NI06N
6NtoON

66Nto60N
60Nto54N
54Nto48N
48Nto42N
42Nto36N
36Nto30N
30N to 24N
24NtOl8N
18NI012N
12Nto6N***
6NtoON

Average
Count Rate (CPM)"

2.30E+03
2.50E+03
2.40E+03
2.40E+03
2.60E+03
2.70E+03
2.80E+03
3.00E+03
3.00E+03
3.00E+03
2.60E+03
2.83E+03
2.55E+03
283E+03
2.33E+03
2.64E+03
3.28E+03
273E+03
3.46E+03
3.01 E+03
3.14E+03
2.92E+03
3.50E*03
2.50E+03
2.43E+03
2.20E+03
2.40E+03
2.45E*03
2.70E*03
2.92E*03
2.80E*03
2.80E+03
250E-KJ3
380Et-03
2.75E+03
2.55E+03
2.60E+03
2.50E+03
290E-t-03
3.20E+03
3.20E+03
3.20E+03
3.42E+03
3.40E+03

Maximum
Count Rate (CPM)**

2.50E+03
296E+03
280E-H33
2.70E+03
2.85E+03
3.00E+03
3^0E+03
3.30E*03
3.60E+03
3.30E+03
3.10E*03
2.S7E+03
292E-KJ3
299E-KX3
2.48E+03
2.86E+03
3.52E+03
3^4E+03
445E-HD3
324E+03
328E-KJ3
324E-KJ3
3.78E+03
2.61 E+03
250E+03
234E+03
2.58E+03
2.54E+03
2.97E+03
308E-KJ3
306E-KJ3
3.13E+03
266E+03
5.86E+03
3.75E+03
2.71E+03
2866+03
262E+03
3.85E+03
3.49E+03
3.55E+03
357E+03
3806+03
3.52E+03

Traverse speed was approximately 3' per second.
—Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.

8/19/94
"•Maximum value was originaly recorded in the field as the average. Those values have Rey 1

been reversed on this table such that the highest value is recorded as the maximum.
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Lindsay Light II Site
Results of Inter-Grid Surveys for 6 m Grid

Performed with 2x2" Nal Detectors at 1 cm Above Ground Surface*

!

Direction East
Grid 168EI0174E

i
Grid 174EI0180E

i
Direction North

66N.tp.60N
60N to 54N
54N to 48N
48N to 42N***
42N to 36N***
36N to 30N
SON to 24N
24Nto18N
18Nto12N
12N to 6N
6N to ON

66N to 60N
60N to 54N
54N to 48N
48N to 42N
42N to 36N
36N to 30N
30N to 24N
24NI018N
18Nto12N
12Nto6N
6N to ON

Average
Count Rate (CPM)**

8.50E+03V

3.95E+03
3.28E+03
2.80E+03
2.10E+03
3.50E+03
3.38E+03
3.90E+03
3.40E+03
3.42E+03
3.45E+03
9.96E+03
3.65E+03
3.30E+03
2.80E+03
2.90E+03
3.00E+03
3.22E+03
3.20E+03
3.40E+03
3.15E+03
3.20E+03

Maximum
Count Rate (CPM)**

1.24E+04
4.08E+03
3.44E+03
2.84E+03
2.90E+03
3.68E+03
3.70E+03
4.28E+03
3.45E+03
3.66E+03
3.50E+03
1.24E+04
3.85E+03
3.45E+03
3.01 E+03
3.15E+03
3.10E+03
3.30E+03
3.30E+03
3.65E+03
3.39E+03
3.50E+03

Traverse speed was approximately 3' per second.
"Average and maximum count per minute (CPM) values in red are > background +2 standard deviations after
background subtraction.

8/19/94
•"Maximum value was originally recorded in the field as the average. Those values have 0/ I5"w

been reversed on this table such that the highest value is recorded as the maximum.
Rev. 1 - 6/23/95
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APPENDIX D6

6 METER GRID QUALITY ASSURANCE DATA



Linduy Light II Site
QA Data for 6 m Grid Points.
Measured with ESP-1/44-10*

Location

(1)

6E, 34N

6E, 42N

6E.30N

6E, I8N

RawQA
Counts
at 1 cm

__.._<?L_..

I.|OE+03

986E-H02

I,09E-K)3

J?*?E402

Corrected
QACPM

(3)

2.20E+O3

I.97E+03

2.I8E+03

I.94E+03

Raw Initial
CPM at

1 cm
(4)

2.I4E+03

I.98E+03

2.23E+03

2.03E+03

Corrected
Initial
CPM
(3)

2.UE+03

1 98E+03

2.23E403

2.03E-H)3

Diflcrcnce

2.80

-040

-224

-346

••

Location

(1)

I2E.60N

I2E, 48N

I2E, 36N

I2E, 24N

I2E, I2N

RawQA
Counts
at 1 cm

(2)

I.I2E-K)3

I.09E-K)3

I.OIE+03

I.03E+03

I.06E403

Corrected
QACPM

(3)

2.24E-K)3

2 I8E-KJ3

2.02E+03

2 IOE+03

2.I2E+03

Raw Initial
CPMat

1 cm
(4)

1 33E+03

I.I3E+03

1 22E-KX3

I.I6E403

I.I9E-K)3

Corrected
Initial
CPM
(3)

2.32E+03

200EH)3

2.I3E-K)3

2.02E+03

2.07E-K)3

V.
Diflcrcnce •*

-337

8.76

-3.01

3.86

2.21

'S/NII2642
•*% Difference -((Column 3 - Column 3)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

18E, 66N

RawQA
Counts
at 1 cm

1.1IE-K>3

Corrected
QACPM

2.22E+03

Raw Initial
CPMat

1 cm

2.28E+03

Corrected
Initial
CPM

2.28E-K)3

%
Difference **

-2.63

Location

24E, 60N

RawQA
Counts
at 1 cm

1.20E-K)3

Corrected
QACPM

2.40E403

Raw Initial
CPMat
1cm**

1.18E+03

Corrected
Initial
CPM

2.06E-H)3

%
Difference **

16.69

*S/N 112642
**% Difference =( (Column 3 - Column 5)/Column 5)* 100
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Linduy Light II Site
QA Data for 6 m Grid Point*.
Measured with ESP-1/44-10*

Location

30E, 54N

WE, 42N

30N. 30E

.ION, I8E

RawQA
Count!
at 1 cm

I.I4E+03

9.82E+02

106E+03

I.23E-K)3

Corrected
QACPM

228E+03

I.96E-M)3

2.I2E+03

2.46E-K)3

Raw Initial
CPMal

1 cm

2.30E+03

2.08E+O3

2.12E+03

2.37E+03

Corroctod
Initial
CPM

2.30E+03

2.08E+03

2.12E+03

2.37E-HH

%
DifTeronce •*

X).87

-.V38

0(X)

3.8()

Location

36E, 48N

36E, 36N

36E. 24N

36E. I2N

RawQA
Counu
at 1 cm

I.33E-HH

I.U5E-HI3

I.24E-KI3

I.07E-HH

Corrected
QACPM

2.66E-K)3

2.IUE-K)3

2.48E-H)3

2 I4E+03

Raw Initial
CPMal

1 cm

I43E+03

I.IIE+03

I.39E+03

I.U4E+03

Corroctod
Initial
CPM

233E+03

I.93E-K)3

2.42E+03

I8IE+O3

%
Difference *•

3.23

834

236

18.03

*S/NII2642
**% Difference =( (Column 3 - Column 5)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

42E, 60N

42E, 48N

42E, 30N

42E, 18N

RawQA
Counts
at 1 cm

2.16E403

1.22E-KH

1.13E+03

1.18E+03

Corrected
QACPM

4.32E-K)3

2.44E-K)3

2.26E-K)3

2.36E403

Raw Initial
CPMat

1 cm

4.23E-K)3

2.39E-K)3

2.26E403

2.19E-K)3

Corrected
Initial
CPM

4.23E+03

2.39E-K)3

2.26E+03

2.19E+03

%
Difference **

2.13

2.09

0.00

7.76

Location

48E, 54N

48E, 42N
48E, 36N

48E, 24N

RawQA
Counts
at 1 cm

1.33E403

1.16E403
1.12E-H)3

1.28E+03

Corrected
QACPM

2.66E-KW

2.32E+03
2.24E+03

2.56E+03

Raw Initial
CPMat

1 cm

1.48E403

1.13E+03
1.20E-K)3

1.37E+03

Corrected
Initial
CPM

2.58E+03

1.97E+03
2.09E+03

2.39E+03

%
DifTerence **

3.12

17.79
7.10

7.21

*S/N112642
**% Diflerence =( (Column 3 - Column 5)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Polnli.
Measured with ESP-1/44-10*

Location

54E, 60N

RawQA
Counts
•t 1 cm

I.22E+03

Corractod
QACPM

2.44E+03

Raw Initial
CPMal

1 cm

2.60E-K)3

Corrected
Initial
CPM

2.60E+03

%
DifTcrenco ••

-6.IS

Location

60E. 34N

60E, 42N

60E, ION

60E, IHN

60E,6N

RawQA
Counts
at 1 cm

1.07E+03

I.I7EKW

1.32E+03

I.22E-K)3

194E403

Correct od
QACPM

2.14E+03

2..14E+(n

2.64E+03

2.44E+03

388E-K)3

Raw Initial
CPM at

1 cm

1.12E+03

1 .23E+0.1

I.24E-M)3

I.6IE+03

2.40E+03

Corrected
Initial
CPM

1 «)5E+()3

2.IKE4U3

2.I6E-HJ3

28IE+03

4.I8E-K)3

%
DifTcrcnce •*

9.62

740

22 IS

-I3.0S

-725

»S/NII2642
*•% Diflerencc -((Column 3 - Column 5)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

66E, 48N

66E, 36N

66E, 24N

66E, 12N
66E.6N

RawQA
Counts
at 1 cm

1.15E403

1.17E+03

3.28E+03

1.54E-H)3
2.66E-H)3

Corrected
QACPM

2.30E403

2.34E+03

6.56E403

3.08E403
5.32E+03

Raw Initial
CPMat

1 cm

2.37E+03

2.28E-K)3

6.64E403

3.29E-K33
5.32E+03

Corrected
Initial
CPM

2.37E403

2.28E+03

6.64E403

3.29E403
5.32E403

%
Difference **

-2.95

2.63

-1.20

-6.38
0.00

Location

72E, 12N
72E, 6N
72E. ON

RawQA
Counts
at I cm

3.25E+03
1.87E+03
1.57E+03

Corrected
QACPM

6.50E403
3.74E403
3.14E+03

Raw Initial
CPMat

1 cm

4.01E+03
1.90E403
1.59E+03

Corrected
Initial
CPM

6.99E+03
3.31E4O3
2.77E4O3

%
Diflerence **

-7.00
12.93
13.30

*S/N1I2642
**% Difference =( (Column 3 - Column 5)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points.
Measured with ESP-I/44-IO*

Location

7RE, I8N

RawQA
Counts
•I 1 cm

3.9IE+O4

Corrected
QACPM

1 18E+05

Raw Initial
CPMat

1 cm

7.84E+04

Corrected
Initial
CPM

7.84E+04

%
Difference ••

50.77

Location

84E^60N

ME, 48N

84E, .16N

ME. 24N

84E. I2N

RawQA
Counts
at 1 cm

I.I8E+03

1.1IE+03

I.40E-K).1

I.7()E*04

1 I8E-KM

Corrected
QACPM

2.36E-K)3

2.22E+O3

2.80E403

3.40E+04

2.16E-KM

Raw Initial
CPM at

1 cm

I.33E-KH

1.19E+03

I.50E-K)3

2.R6E+04

1 94E+04

Corrected
Initial
CPM

2.35E-K)3

2.07E+03

2.6IE^03

4.98E+04

3.38EH)4

%
DifTcrencc ••

0.30

7.03

7.10

-31.80

-30.21

•S/NII2642
**% Difference -((Column 3 - Column 5)/Column 5)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

90E.66N

90E, 54N

90E, 42N

90E, 30N

90E, I8N

RawQA
Counts
at 1 cm

1.10E+03

1.I4E+03

1.25E+03

1.89E+03

4.12E-M)3

Corrected
QACPM

2.20E+03

2.28E-K)3

2.50E+03

3.78E-K)3

8.24E+03

Raw Initial
CPMat

1 cm

2.25E+03

2.25E+03

2.46E-K)3

3.95E+03

8.45E-K)3

Corrected
Initial
CPM

2.25E+03

2.25E+03

2.46E+03

3.95E403

8.45E-K)3

%
Difference **

-2.22

1.33

1.63

-4.30

-2.49

Location

96E, 60N

96E, 48N

96E, 36N

%E, 24N

96E, 12N

96E.ON

RawQA
Counts
at 1 cm

1.08E+03

1.16E+03

1.75E+03

3.27E-K)3

1.50E+03

1.32E403

Corrected
QACPM

2. 16E+03

2.32E+03

3.50E-K)3

6.54E-HW

3.00E+03

2.64E-+03

Raw Initial
CPMat

1 cm

1.22E+03

1.10E+03

2.04E403

5.31E-H)3

1.37E+03

1.33E403

Corrected
Initial
CPM

2.13E403

1.92E4O3

3.56E403

9.26E-K)3

2.39E-K)3

2.32E403

%
Difference **

1.58

21.00

-1.57

-29.34

25.63

13.88

*S/N 112642
**% Difference =( (Column 3 - Column 5)/Column 5)*100
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Lindtty Light II Site
QA Data for 6 m Grid Point*.
Measured with ESP-I/44-IO*

LocationLocation

102E,34N

I02E, 42N

I02E, .ION

I02E, I8N

102E, 6N

RawQA
Count!
tt I cm

J.06E+03

I.I9E403

I.66E+03

3.00E+03

I.39E-K)3

Corrected
QACPM

2.12E+03

2.38E+03

3.32E+03

I.OOE+04

2.78E-K)3

Raw Initial
CPMat

I cm

2.D8E+03

2.26E-K)3

3.74E+03

9.54E-K)3

2.95E-K)3

Corrected
Initial
CPM

2.08E+O3

226E-K)3

3.74E+O3

9.34E+01

2.95E403

H
Dincrcnoe**

1.92

331

•1123

482

-3.76

L.

10

10

10

10

It

I08E, 48N

I (WE, 36N

I08E, 24N

I08EJ2N

i08EtON

RawQA
Counts
at 1 cm

9.90E+02

1 3IE*03

1810.00

I.45E-K)3

I.2IE+03

Corrected
QACPM

1 98E+03

262E+03

3.62E+O3

2.90E-K)3

2.42EX)3

Raw Initial
CPMat

1 cm

9.72E-K)2

I.36E-K)3

22HE-K)3

I.73E-KJ3

I.43E403

Corrected
Initial
CPM

I.69E^)3

2.37E*03

3.97E+03

3.02E+03

2.49E-KJ3

%
DifTcftncc ••

16.87

1051

•8.91

•3.83

-291

*S/N 112642

**% Difference -((Column 3 - Column 5)/Column 3)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

114E.54N

114E.42N

1 14E, 30N

114E, 18N

114E.6N

RawQA
Counts
at I cm

1.05E-H)3

1.11E+03

1.27E-K)3

1.52E+03

1.25E403

Corrected
QACPM

2.10E-K)3

2.22E-K)3

2.54E403

3.04E-KW

2.50E-K)3

Raw Initial
CPMat

I cm

2.47E+03

2.60E-K)3

2.90E4O3

3.22E403

2.66E403

Corrected
Initial
CPM

2.47E+03

2.60E+03

2.90E+03

3.22E+03

2.66E-K)3

%
Difference **

-14.98

-14.62

-12.41

-5.59

-6.02

Location

120E, 60N

RawQA
Counts
at 1 cm

1.08E-K)3

Corrected
QACPM

2.16E-K>3

Raw Initial
CPMat

1 cm

1.46E-KJ3

Corrected
Initial
CPM

2.54E-H>3

%
Difference **

-15.12

*S/N112642
**% Difference =( (Column 3 - Column 5)/Column 5)* 100
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Llnduy Light II Site
QA Data for 6 m Grid Points.
Measured with ESP-1/44-10*

Location

126E.34N

RawQA
Counts
at 1 cm

1.I2E+03

Corrected
QACPM

2.24E+03

Raw Initial
CPMal

1 cm

2.4IE+03

Corroctod
Initial
CPM

2.4IE+03

%
Difference •*

-7.03

Location

I32E,48N

I32E, 36N

I12E, 24N

I.12E, I2N

RawQA
Counts
at 1 cm

1 09E+W

I.35E*03

1 26E40.1

I.I7E+03

Corrected
QACPM

2 18E-K13

3.IOE403

2.32E-H)3

2.34E403

Raw Initial
CPM at

1 cm

1.22E+03

2.09E403

I.58E-K)3

I.58E+03

Corrected
Initial
CPM

2 13E-K)3

3.64E-K)3

2.73E403

2.73E+03

%
DifTcrcncc ••

232

-14.90

-8.49

-13.03

•S/N1I2642
**% Difference -((Column 3 - Column 3)/Column 5)* 100
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Lindsay Light H Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

138E, 42h

138E, 30N

138E, 18Is

138E, ON

RawQA
Counts
at 1 cm

1.29E403

1.53E-K)3

1.31E-KH

1.23E-KJ3

Corrected
QACPM

2.58E+03

3.06E+03

2.62E-K)3

2.46E403

Raw Initial
CPMat

1 cm

2.72E+03

2.97E-KH

2.68E-KJ3

2.S3E403

Corrected
Initial
CPM

2.72E+03

2.97E+03

2.68E-K13

2.53E-KJ3

%
Difference **

-5.15

3.03

-2.24

-2.77

Location

144E, ON

RawQA
Counts
at 1 cm

1.17E403

Corrected
QACPM

2.34E+03

Raw Initial
CPMat

1 cm

1.44E403

Corrected
Initial
CPM

2.51E+03

%
Difference **

-6.77

*S/N 112642
**% Difference ={ (Column 3 - Column 5)/Column 5)* 100

Page 12 of 15 8/19/94



Ltnduy Light II Site
QA Data for 6 m Grid Points.
Measured with ESP-I/44-IO*

Location

- —

I30EL6N

RawQA
Counts
•t lent

I.43E+03

Corrected
QACPM

2.86E403

Raw Initial
CPMal

1 cm

. . ._ . . .

3.05E-KH

Correct od
Initial
CPM

3.05E+03

%
Ditrcrence ••

-6.23

Location

1S6E. 36N

I56E, 24N

IS6E, I2N

RawQA
Counu
at 1 cm

1.I8E+03

I.38E403

I.I2E403

Corrected
QACPM

2.36E-H»

2.76E-K)3

2.24E-KJ.1

Raw Initial
CPM at

I cm

1.37E+03

I.64E+03

I.43E403

Corrected
Initial
CPM

2.39E+03

286E+0.1

2.53E403

%
Difference *•

•1.17

•3.43

-11.37

*S/N 112642
•*% ENflerence -((Column 3 - Column 5)/Column 3)* 100
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Lindsay Light II Site
QA Data for 6 m Grid Points,
Measured with ESP-1/44-10*

Location

162E, 66N

162E, 541s

162E, 42h

162N, 30h

162E, 18N

RawQA
Counts
at 1 cm

1.20E403

1.11E-K)3

1.10E403

1.10E-K)3

1.29E+03

Corrected
QACPM

2.40E403

2.22E-K)3

2.20E-K)3

2.20E+03

2.58E403

Raw Initial
CPMat

I cm

2.59E-KW

2.40E-K)3

2.25E-K)3

2.45E-KH

2.72E-K)3

Corrected
Initial
CPM

2.59E+03

2.40E+03

2.25E+03

2.45E-K)3

2.72E+03

%
Difference **

-7.34

-7.50

-2.22

-10.20

-5.15

Location

168E, 66N
168E, 60N

168E, 48N

RawQA
Counts
at 1 cm

1.26E+03
1.83E+03

1.06E+03

Corrected
QACPM

2.52E+03
3.66E403

2.12E+03

Raw Initial
CPMat

1 cm

2.96E403
4.26E-H)3

2.59E-KJ3

Corrected
Initial
CPM

2.96E4O3
4.26E+03

2.59E403

%
Difference **

-14.86
-14.08

-18.15

*S/N112642
**% Difference =( (Column 3 - Column 5)/Column 5)* 100
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Linduy Light II Site
QA Dili for 6 m Grid Points.
Measured with ESP-I/44-IO*

Location

!74Ei60N
I74E, 34N
WE^SN

I74EJ2N

RjiwQA
Countf
•I 1 cm

I.43E+03
I.43E+03
I.20E-K)3

I.20E+03

Corrected
QACPM

2.90E-K)3
2.90E+03
2.40E-K)3

2,40E-K)3

Raw Initial
CPMat

1 cm

3.93E-M)3
2J7E+03
3.46E+03

3.23E403

Corrected
Initial
CPM

3.93E+03
2.87E-K)3
3.46E^)3

S.63B403

H
DifTcrence ••

•26.38
103

-3U.64

-23.70

*S/N 112642

**% Difference -< (Column 3 - Column 5)/Column 5)* 100
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APPENDIX E

DETAILED SURVEY DATA COMPARED TO

BACKGROUND +2 STANDARD DEVIATION



APPENDIX El

DETAILED SURVEY DATA - RAW AND CORRECTED NET CPM



Ixxation
27E, 6 IN
27E, WIN
27E, S9N
27E, SKN
27E. S7N

•Icm
I.76E«03
1 K4E»03
I64EH)3
1 69Et0.1
I67E+03

Lindsay Light II Sue
Detailed Overland Gamma Survey • Area I

Raw l>mn and Corrected Net CPM*

Net CPM
I04EMM
1 20E*03
7.96E+02
X.96E+02
X56E+02

location
mi, 6IN
2XE, 60N
2KI-, S9N
ZXE, 3KN
2HE, 57N

•Icm
2.12E*(H
2.31Ei(n
1 72EHI1
I.62E>01
LVJE+OI

Net CPM
2. 16R+01
2 IKI'Mn
9.56K-MI2
7.56EM)2
6.%E+(I2

Ixxmtion
29E, 61 N
2«>E, 60N
29E, 59N
29E, SKN
2')E, .S7N

•Icm
2O6I-+01
1.52E-»03
2 IUE»01
1 .63E+U1
I.47E+01

Net CPM
I64EMM
4.56E+03
I.72E+03
7.76EK)2
4..ViE+«2

Ixxttlion
WE, 61 N
V>E. 60N
10E. V>N
ME, SKN
10E, 57N

•Icm
I.OIEMH
2.1IE»03
I.75E«01
I.5IE-»03
I.47E101

Net CPM
<BKG

2,I4E^03
I.02E+01
5.16E+02
4.56E402

Ixxalion
HE. 6IN
HE. 60N
TIE. V>N
3 IE. SKN
HE, S7N

•Icm
1 25E+01
I.ME-MH
I.99EMI1
I.S7EMI3
l.64EKn

Net CPM
1 60r-t()l
2%HU»2
I.SOEMH
6S6EHI2
7%EM)2

Notes
•Raw 1 cm data from 10 second counts
Average background Kit I cm - 24K4 CPM
Net CPM values in red urc > background » 2 standard deviations.
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c
Lindsay Light II Site

Detailed Overland Gamma Survey - Area 2
Raw Data and Corrected Net CPM*

Location
40E, 30N
40E, 29N
40E, 28N
40E, 27N
40E, 26N

*lcm
1.20E+03
1.25E+03
1.29E+03
1.30E+03
1.29EH-03

NetCPM
<BKG

1.60E+01
9.60E+01
1.16E+02
9.60E+01

Location
4 IE, 30N
4 IE, 29N
4 IE, 28N
4 IE, 27N
4 IE, 26N

*1 cm
1.28E+03
1.36E+03
1.43E-K)3
1.39E-K)3
1.34E+03

Net CPM
7.60E+01
2.36E+02
3.76E+02
2.96E+02
1.96E+02

Location
42E, 30N
42E, 29N
42E, 28N
42E, 27N
42E, 26N

*1 cm
1.20E-K)3
1.27E-K)3
4.79E-H)3
2.51E+03
1.91E-K)3

Net CPM
<BKG

5.60E+01
7.IOE+03
2.54E+03
1.34E+03

Location
43E, 30N
43E, 29N
43E, 28N
43E, 27N
43E, 26N

*lcm
1.29E+03
1.24E+03
1.53E+03
1 .86E+03
1.38E+03

Net CPM
9.60E+01

<BKLG
5.76E+02
1.24E+03
2.76E+02

Location
44E, 30N
44E, 29N
44E, 28N
44E, 27N
44E, 26N

*lcm
1.28E+03
1.53E+03
2.53E+03
1.96E+03
1.34E-I-03

Net CPM
7.60E+01
5.76E+02
2.58E+03
1.44E+03
1.96E+02

Notes:
*Raw I cm data from 30 second counts.
Average background Co) I cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Location • Icm

49E, ISN
49E, UN
49E, I3N

6 I2E+02
7. II P. 102
7.V>EK)2

Net CPM

<BKG
3.60E+02
5.52E402

Location
ME, 2 IN
30E. 20N
SUE, I*)N
SUE, IKN
!M)E, I7N
50E, UN
50E, I4N
SOE, I3N
SOE, I2N

Lindsay Light II Site
Detailed Overland Gamma Survey - Area

Raw Data and Corrected Net CPM*

•Icm
5.S7E+02
5.83E+02
634E+02
6.48E+02
626E-K)3
6.IOE+02
K74EKJ2
6K4EtU2
64(;E*U2

Net CPM
<UKG
<BKG

S.20E+01
I.OKE+U2
2.20I-M»4

<BKG
I.OIEHI1
2S2E+02
1 I2EM)2

Location
SIE. 2IN
5 IE, 20N
SIE, I9N
.ME, I8N
SIE, I7N
.ME, I6N
SIE, ISN
SIE, I4N
SIE, UN
SIE, I2N
SIE, UN

•Icm
H87E»02
I.SOF.tO.1
3.«4R*o:i
I HOKtOl
187E+03
I.26E+03
ISSE-KI3
2.84Et()1
3.(ME«U.1
9 .WE* 02
8. 3 IE » 02

Net CPM
I06E+03
1 Sil-KM
UV1-.I04
MlHliMM
SlMlliUI)
2.56E+03
V72I-MH
KHKI'MH
').7<»I'«(H
1 48EHH
K4KI-»02

lx>calion •Icm Net CPM

S2E. 20N
S2E. I«)N
S2E. I8N
52E. I7N
S2E. I6N
52 E. ISN
S2E. I4N
S2E, I3N

7.I4E+02
«>42E102
l.02Ei03
9.S3E+02
l.09Ei03
8.39E+02
«>«>5E^>2
8.62E+02

372E+02
I.2KE+03
I 60F.*01
I.33E+03
1 XHKKH

952E»02
1 50EHI3

9.64E*02

•Raw I cm data from 15 second counts.
Average background fa) I cm - 2484 CPM
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 4

Raw Data and Corrected Net CPM*

Location
58Ef

58E,
58E,
58E,

22N
21N
20N
19N

*lcm
6.78E-K)2
1.08E+03
8.61E+02
1.05E+03

Net CPM
2.28E+02
1.84E+03
9.60E+02
1.72E+03

Location
59E,
59E,
59E,
59E,
59E,

22N
21N
20N
19N
18N

*lcm
7.36E+02
1.06E+03
1.09E+03
1.28E+03
8.48E+02

Net CPM
4.60E+02
1.76E-t-03
1.88E+03
2.64E+03
9.08E+02

Location
60E.
60E.
60E.
60E
60E

22N
21N
20N
19N
18N

*lcm
7.07E+02
1.19E+03
1.16E+03
1.06E-H)3
7.61E+02

Net CPM
3.44E+02
2.28E-KJ3
2.16E+03
1.76E+03
5.60E+02

Location
6IE f

61E,
61E,
61E,

22N

20N
19N
18N

* lcm
8.19E+02

1.26E+03
9.30E+02
8.46E+02

Net CPM
7.92E+02

2.56E+03
1.24E+03
9.00E+02

Location
62E,
62E,
62E,
62E,
62E,

22N
211v
20N
191s
181s

*l cm
9.79E+02
9.50E+02
I.60E+03
8.85E+02
8.35E+02

Net CPM
1.43E+03
1.32E+03
3.92E+03
1 .06E+03

. 8.56E+02

Notes:
*Raw 1 cm data from 15 second counts.
Average background ®>, 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey • Area

Raw Data and Corrected Net CPM*

Location
60E, ION
60E, 29N
601-:, 28N
60E, 27N
60E, 26N
60E, 25N

•lent
6..17E402
6.99lj>03
8.90E+03
I.OOEtOJ
9.55E+02
7.2IE+02

Net CPM
6.40E+OI
2.33E+04
* .1IE+04
1 32E+03
I.14E+M
4.00E+02

Location
6 IE, 30N
6 IE, 29N
6 IE, 2XN
6 IE, 27N
6 IE. 26N
6 IE, 25N

* lcm
7.03EM12
7.37E>02
1 02E+01
1 27E+01
1 2IE+03
850E^02

Net CPM
V16li»()2
5.44E402
|60Ei03
26()EH)3
236E+03
«> I6E+02

Location
62E, ION
62E. 29N
62E. 28N
62E. 27N
62E. 26N
62E. 25N
62E, 24N

• Icm
7 01E M)2
6.791- ^2
8,IHI-i02
I.22E^03
I63E+03
1 80C+01
I42E+03

Net CPM
.V2HEMI2
2,32li»02
7.88E+02
2.40E+03
4.04K+03
4.72E+0.1
1 20I--MI3

Location * 1 cm Net CPM

63E. 29N
63F.. 28N
63E. 27N
63E. 26N
63E. 2SN
63E, 24N

646F.103
782K+03
1 7IE+01
I.9IE+03
2.S7E+03
I.I5E*03

2 HI'. KI4
2 KHI '.Mi.*
4 lol-.KH
S.IOlitoi
7.XOE+0.1
2 I2EM)3

Notes
•Raw I cm data from 13 second counts.
Average background Cm I cm - 2484 CPM
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 5

Raw Data and Corrected Net CPM*

Location

64E, 29N
64E, 28N
64E, 27N
64E, 26N
64E, 25N
64E, 24N
64E, 23N
64E, 22N
64E, 2 IN

*lcm

6.77E+02
8.21E+02
2.19E+03
1.87E+03
2.15E+03
1.23E+03
1.19E+03
9.54E+02
9.95E+02

Net CPM

2.24E+02
8.00E-H>2
6.28E+03
5.00E+03
6.12E+03
2.44E+03
2.28E+03
1.33E+03
1.50E+03

Location

65E, 29N
65E, 28N
65E, 27N
65E, 26N
65E, 25N
65E, 24N
65E^ 23N
65E, 22N
65E, 21N

*lcm

6.66E+02
9.01E+02
1.93E+03
1.78E+03
1.94E+03
1.41E-H)3
1.45E+03
9.68E+02
9.12E+02

Net CPM

1.80E+02
1.12E+03
5.24E+03
4.64E+03
5.28E+03
3. 16E+03
3.32E+03
1.39E+03
1.16E+03

Location

66E, 28N
66E, 27N
66E, 26N
66E, 25N
66E, 24N
66E, 23N
66E, 22N
66E, 2 IN
66E 20N

*lcm

7.81E+02
1.44E+03
2.48E+03
1.86E+03
1.72E-K)3
1.14E+03
9.94E+02
9.89E+02
8.61E+02

Net CPM

6.40E+02
3.28E+03
7.44E+03
4.96E+03
4.40E+03
2.08E+03
1.49E+03
1.47E-t-03
9.60E+02

Location

67E, 29N
67E, 28N
67E, 27N
67E, 26N
67E, 25N
67E, 24N
67E, 23N
67E, 22N
67E, 2 IN
67E, 20N

*lcm

6.94E+02
7.97E+02

.28E+03

.66E+03

.61E+03

.36E+03

.64E+03
,22E+03

9.78E+02
9.46E+02

Net CPM

2.92E+02
7.04E+02
2.64E+03
4.16E+03
3.96E+03
2.96E+03
4.08E+03
2.40E+03
1 .43E+03
1.30E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Sue
Deluded Overland Gamma Survey • Area 5

Raw Data und Corrected Ncl CTM*

Location

68E. 29N
68E. 2XN
68E. 27N
6KE. 26N
68E. 25N
6HE, 24N
68E. 23N
68E. 22N
6KE, 2 IN

•Icm

6.90H»02
8.28E+02

OIEMH
ISE+Ol

.83E+03
64E+03
.I9E+03
09E+03

902E»02

Net CTM

2. 761'. » 02
828F.402
1 H6E101
292E+03
4.841- 1 ()3
4.U8E-MH
228E+03
1 88E+03
1 I2E+03

Location

6'Jti, 2')N
6«>E. 28N
6VE. 27N
6«>E. 26N
A«)E. 25N
6«>E. 24N
6«)E. 2.1N
69E. 22N
6«>E. 2 IN

•Icm

7 121- Mil
828t->02
V.88E+01
M2E+(n
I.78E+01
2.78E+01
I.46E+01
1 28EHH
9.74E+02

Net CI»M

2. 081 • 104
828EI02
V 701-^04
2.80E«-01
4Y.4I-KH
864F-:-»O.T
1 IdlitOl

2 .ME f 03
I.4IE+01

Ixxalion

7WK, 2«>N
70E. 28N
70E. 27N
70E. 26N
TOE, 25N
TOE, 24N
70E, 2 IN
TOE, 22N
70E, 2 IN
70E. 20N

•Icm

7 471- 1 02
818E+02
1 .IIE+01
I.T4EMM
1 T1E+01
24ISRMI1
1 53E+01
241EHI1

929EI02
9.17I'.»02

Net CTM

V04H«02
8.68E H)2
1 %R Mil
44KI 'K»
4. 441- ( 01
7 liWMH
1 Kit- 104
7 U,| •:»()!
1.211-Mn
1 2(.i-xn

locution

7 Hi. 2(>N
7IIi. 28N
7 IE. 27N
7IE. 26N
7IE, 25N
7IE, 24N
7IE. 21N
7IE, 22N
TIE. 2IN
7 Mi, 20N

•Icm

7 .191'. « 02
M.TSUUU
I.01E+01
1 671^01
1 62E+01
444E-KH
l.!7E+(n
2.24EHI1
1 06FMH
8 781: » 02

Ncl (I'M

192I-I02
I.02EMH
1 MliMH
4.JOI-MM
•1 001 '.KM

1 Ml-: KM

1 .021-. KM
(.-•KI.MH

1 761-XH
1 Oil- Mil

•Raw I cm data from 1.4 second counts
Average background (u] I cm - 2484 CPM
Net CTM values in red arc > background •* 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 5

Raw Data and Corrected Net CPM*

Location *1 cm Net CPM

72E, 29N
72E, 28N
72E, 27N
72E, 26N
72E, 25N
72E, 24N
72E, 23N
72E, 22N
72E, 2 IN
72E, 20N
72E, 19N

7.71E+02
8.92E+02
1.12E+03
1.77E+03
2.13E+03
3.00E+03
4.48E+03
2.28E+03
1.75E-K)3
9.12E+02
8.41E+02

6.00E-K)2
1.08E+03
2.00E+03
4.60E+03
6.04E+03
9.52E+03
I.54E+04
6.64E+03
4.52E+03
1.16E-+03
8.80E+02

Location *1 cm Net CPM

73E, 29N
73E, 28N
73E, 27N
73E, 26N
73E, 25N
73E, 24N
73E, 23N
73E, 22N
73E, 21N
73 E, 20N

7.10E+03
9.30E+03
1.43E+03
1.50E+03
2.51E+03
3.60E+03
4.66E+03
2.43E-K)3
1.34E-H)3
8.57E+02

3.56E+02
1.24E+03
3.24E+03
3.52E+03
7.56E+03
1.19E+04
1.62E+04
7.24E+03
2.88E+03
9.44E+02

Location "1cm Net CPM

74E, 28N
74E, 27N
74E, 26N
74E, 25N
74E, 24N
74E, 23N
74E, 22N
74E, 2 IN
74E, 20N
74E, 19N

9.08E+02
1.27E+03
1.56E+03
2.43E+03
6.15E+03
4.42E+03
1.40E+03
1.07E+03
1.30E+03
1.46E+03

1.15E+03
2.60E+03
3.76E+03
7.24E+03
2.21E+04
I.52E+04
3.12E+03
1.80E+03
2.72E+03
3.36E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background &, 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey • Arc* 6

Raw Data and Corrected Net CPM*

(Location] *l cm | Net cpin (Location! * lcm JNctcpm

|V7E. 1N| l.46E+<nh.lAE+0.1
58E, 2N|7.20fiM»2|l9AE<»02

Location

•*39E, UN
••V)E, ION
•»V)E, 9N
••59E, HN
59E, 7N
39E, AN
39E, 3N
VJE, 4N
ME, IN
ME, 2N
ME, IN

•Icm

A. 9 IE* 02
751E+02
7 I8EH)2
A.98E+02
7.I8E+02
7..18E+02
7.0AE+02
7.4RE-+02
2.09E-KH
I.I7RMH
76IE+02

Net CPM

2.K()|-t02
526EH)2
,VHHEH)2
r<)RK»02
1.88E+02
468E+02
.V40E+02
VOKE+02
58811*01
2.20EKH
V60C>02

Locution
•60!'. I2N
•60E UN
*<>OE ION
•60li «>N
•60E HN
60E, 7N
60E, 6N
60E, 5N
60E, 4N
60E, IN
60F-, 2N
60R, IN
60E, ON

•Icm
7.24KMI2
8.93EM)2
I.08E+01
7.89EMI2
7.9.1EH»2
7.40E+02
9.90E+02
1 .(K)EHt.l
R.50E-K»
2.04EMH

9.20EHI2
7.76E«02
7.04EM)2

Net CPM
4 I2l',»02
1 09E+0?
l.82Et01
6.72E+02
686E+02
4.76E+02
I.48E+01
I.52E+03
3.15E+04
5.68E+03
l.20Ef()3
A.2()E»()2
V12E+02

Locution
•6 IK I2N

Mf»IE UN
'•6 IE ION
'•A IE 9N
'•A IE KN
'•6 IE 7N
AIE. AN
A IE. 5N
A IF.. 4N
AIE. .IN
AIE. 2N
AIE, IN
A IE-. ON

•1 cm
8.0AE402

,021-MH
08E K)1

8.1AEHI2
.HE-tO.1
.02E+01
.A2E+0.1

2.20E«)1
I.KIE+(H
.V HE MH
7.92EM)2
744I'.K)2
7.I9E»-02

Ncl CPM
7 181- M)2
1 VHvMM
1 .K4EHH
8AOEMI2
2.74E«(H
I.AIEttH
4.(A)EH).1
A.12EKH
4.7<ilv«0.'\
1 (K)l-t04
A.84E»02
4.92I-+02
V92EKI2

Notes.
•Raw I cm data from 13 second counts.
••Based on .VI4/V4 measurements and additional readings taken .V21/V4 and 3/22/94. Values in table represent the average of multiple measurements.
Average background (u\ I cm - 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 6

Raw Data and Corrected Net CPM*

Location
'*62E 12N
'*62E11N
>*62E ION
'*62E 9N
'*62E 8N
"62E 7N
62E, 6N
62E, 5N
62E, 4N
62E, 3N
62E, 2N
62E, IN
62E, ON

*1 cm
7.89E+02
8.30E+02
1.73E+03
1.15E-H)3
8.00E+02
I.18E+03
8.83E+02
8.45E+02
1.90E+03
4.46EiD3
8.81E?02
7.12E+02
6.82E+02

Net CPM
6.72E+02
8.36E+02
4.44E+03
2.12E+03
7.14E+02
2.22E+03
1.05E+03
8.96E+02
5.12E+03
1.54E+04
1.04E+03
3.64E+02
2.44E+02

Location
r*63E 12N
*63E UN
>*63E ION
*63E 9N
'*63E 8N
'*63E 7N
>*63E 6N
'*63E 5N
'*63E 4N
•*63E 3N
**63E 2N
'*63E IN
63E, ON

•1cm
8.15E+02
8.09E+02
9.33E+02
8.66E+02
8.63E+02
1.65E+03
I.30E+03
9.82E+02
1.50E+03
2.44E+03
9.32E+02
7.27E+02
7.68E+02

Net CPM
7.74E+02
7.50E+02
1.25E+03
9.78E+02
9.68E+02
4.12E+03
2.70E+03
1.44E+03
3.50E+03
7.28E+03
1.24E+03
4.24E+02
5.88E-HJ2

Location
64E, I2N
'*64E UN
*64E ION
'*64E 9N
*64E 8N
'*64E 7N
'*64E 6N
*64E 5N

>*64E 4N
"*64E 3N
»*64E 2N
!*64E IN
64E, ON

*1 cm
8.04E+02
7.79E-H)2

.01E-H)3

.24E-K)3
8.64E+02

.21E-HJ3

.23E+03

.21E+03
2.83E-K)3
2.37E+03
1.14E+03
7.80E+02
7.17E-K32

Net CPM
7.32E+02
6.32E+02
1.55E+03
2.46E+03
9.72E+02
2.36E+03
2.44E+03
2.36E+03
8.84E+03
6.98E+03
2.08E+03
6.34E+02
3.84E-K)!

Location
65E, 12N
r*65E UN
*65E ION

:*65E 9N
*65E 8N
*65E 7N
'*65E 6N
[*65E 5N
'*65E 4N
*65E 3N
*65E 2N
65E, IN
65E, ON

*lcm
7.73E+02
7.96E+02
8.56E+02
9.12E+02
8.79E+02
9.80E+02
1.03E+03
1.40E+03
1.69E+03
3.82E+03
1.21E+03
9.30E+02
9.74E-K)2

Net CPM
6.08E+02
7.00E+02
9.40E+02
1.16E+03
1.03E+03
1.43E+03
1.62E+03
3.10E+03
4.28E+03
1.28E+04
2.34E+03
1.24E+03
1.41E+03

Location
66E, 12N
66E, UN
66E, ION
66E, 9N
66E, 8N
66E, 7N
66E, 6N
66E, 5N
66E, 4N
66E, 3N
66E, 2N
66E, IN
'*66E ON

*lcm
7.85E+02
8.40E+02
9.12E+02
9.44E+02

.04E+03

.23E+03

.39E+03
.47E+03
.40E+03
.84E+03
.18E+03
.19E+03

9.62E-K)2

Net CPM
6.56E+02
8.76E+02
1.16E+03
1.29E+03
1 .68E+03
2.44E+03
3.08E+03
3.40E+03
3.12E+03
4.88E+03
2.24E+03
2.28E+03
1 .36E+03

Notes:
*Raw 1 cm data from 15 second counts.
"Based on 5/14/94 measurements and additional readings taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background (ai I cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 6

Raw Data and Corrected Net CPM*

Location
67E. 12N
67E. UN
67E. ION
67E, «)N
67E, 8N
67E, 7N
67E. 6N
67E, 3N
67E, 4N
67E. IN
67E. 2N
67Ii. IN
67E, ON

*1 cm
8.51B402
7.98E+02
8.69E+02
9.74E+02
I.30E403
2.6IE+0.3

.47E+03

.47E+03

.27E+03

.44E+03

.I4E+03
37E+03
.02E+03

Net CPM
9.20E+02
7.08E402
9.92E+02
1.41E+03
2.72E+03
7.96E+03
3.40E-H)3
3.40E-H)3
2.60EM)3
7.28E+03
2.08E+03
3.80lii03
I.60E+03

Location
68E. I2N
68E. UN
68E. ION
68E, 9N
68E. 8N
68E. 7N
68E. 6N
68E, 5N
68E. 4N
68E, 3N
68E. 2N
68I-. IN
68E. ON

* lcm
8.68E+02
9.03EH)2
9.13E+02
1.08E-+03
2.I7E+03
I.40E-*04
3.88E+03

.07E-HI3

.20E+01
9.06E+01

.5IE+0.1
,47EM»3
.09E-U1.1

Net CPM
9.88E-«-02
I.I3E403
I.I7E+03
I.84E403
6.20E+03
5.35F>04
1.30E+04
I.HOEHM
2.32E+03
3.38E+04
3.56E^03
3.40E+03
l.88Ei03

Lxxalion
69E. I2N
69E. UN
69E. ION
69E. 9N
69E. 8N
69E, 7N
69E. 6N
69E. 5N
69E, 4N
69E. 3N
6«JE. 2N
(mi. IN
6'JE. ON

•1 cm
8.39E+02
9.I2E+02
9.43E+02
I.3IE+03
7.89E+03
9.32E+03

.!8Et()3

.I7E+03

.I7EMI3
2.66E+03

.04E+03

.45E+03

.22E+0.1

Net CPM
8.72E+02
1.I6E+03
I.29E+03
2.76E+03
2,91 lii 04
3.48E+04
2.24E+0.1
2,20E<03
2.20E+03
8 I6E+03
I.68E+03
3.32E+03
2.40E403

Location
70E, I2N
70E. UN
70K. ION
701'.. 9N
70E, 8N
70E, 7N
70E, 6N
70E. 5N
70E. 4N
70E. 3N
70E. 2N
70H, IN
70E. ON

*l cm
8.91E+02
9.57E402
I.I2E+0!
3.98E+03
5.98E403
I.69E+03
l.45E-f()3
I.I9E+03
I.05E403
2.03E+03
l.04Ei03
9.47E>02
8.30E+02

Net CPM
I.08E-K)3
I.34E+03
2.00E+03
1.34E+04
2.I4E+04
4.28E+03
3.32E403
2.28Et()3
l.72E-»-03
5.64E+03
I,6KKH)3
I.30E+03
8.36E+02

Location
71E. I2N
7IE. UN
7 IE. ION
7 IE, 9N
7IE. 8N
7IE. 7N
7 IE, 6N
7IE. 3N
7IE, 4N
7IE, 3N
7IE. 2N
7IE. IN
7 IE, ON

* 1 cm
9.56E-4-02
I . I9E+03
I.74E+03
265I-H)3
I.0.1E+03
9.65E+02
I.I7E403
I . IOE*03
9.55Et03
3.77EHH
I.23E+03
K . I K I - « 0 2
771E+02

Ncl CPM
I .34E-J03
2.28E-»03
4 . 4 K I - I O . I
K 121' 10.1
I.64E+03
I.38E+03
2.20E'M)1
1.92 EH) 3
3.371-104
I .26EKI4
2.32E+03
7.88E-HI2
6.00E+02

Notet:
•Raw I cm data from 13 second counts
••Based on 3/14/94 measurements and additional readings taken 3/21/94 and 3/22/94
Average background ui\ I cm - 2484 CPM.
Net CPM values in red arc > background • 2 standard deviations

Values in table represent the average or multiple measurements
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

Location
72E, 30N
72E, 29N
72E, 28N
72E, 27N
72E, 26N
72E, 25N
72E, 24N
72E, 23N
72E, 22N
72E, 2 IN
72E, 20N
72E, 19N
72E, 18N
72E, 17N
72E, 16N
72E, 15N
72E, 14N
72E, 13N
72E, 12N
72E, UN
72E, ION
72E, 9N
72E, 8N
72E, 7N
72E, 6N
72E, 5N
72E, 4N
72E, 3N
72E, 2N
72E, IN
72E, ON

*lcm
2.95E-V02
3.30E+02
4.30E+02
7.04E+02
1.22E+03
I.57E+03
2.35E+03
3.55E+03
1.80E+03
1.10E+03
2.30E+02
4.12E+02
4.19E+02
4.56E+02
4.00E+02
4.44E+02
5.54E+02
6.65E+02
1.68E+02
6.32E±02
5.09EI02
4.47E+02
4.27E+02
4.11E+02
4.70E+02
4.11E+02
5.25E+02
3.57E+03
1.02E+02
1.39E+02
3.68E+02

Net CPM
<BKG
<BKG

5.14E+02
2.42E-H)3
6.02E+03
8.46E+03
1.39E+04
2.23E+04
1.01E+04
5.19E+03

<BKG
3.88E+02
4.37E+02
6.95E-KJ2
3.05E+02
6.12E+02
1.38E-KJ3
2.15E+03

<BKG
1.92E+03
1.06E+03
6.32E+02
4.93E+02
3.81E+02
7.93E+02
3.81E-K)2
1.18E-K)3
2.24E+04

<BKG
<BKG

8.17E+01

.xxation
73E, 30N
73E, 29N
73E, 28N
73E, 27N
73E, 26N
73E, 25N
73E, 24N
73E, 23N
73E, 22N
73E, 2 IN
73 E, 20N
73E, 19N
73E, 18N
73E, 17N
73E, 16N
73E, 15N
73E, 14N
73E, 13N
73 E, 12N
73E, UN
73E, ION
73E, 9N
73E, 8N
73E, 7N
73E, 6N
73E. 5N
73E, 4N
73E, 3N
73E, 2N
73E, IN
73E, ON

•1 cm
2.45E-HJ2
4.13E+02
4.92E+02
9.90E+02
1.02E+03
1.78E+03
3.21E+03
4.20E+03
1.78E+03
7.70E+02
3.85E+02
Light Post
5.15E+02
8.86E-K)2
8.61E+02
6.53E+03
5.71E-K)3
5.58E+03
6.53E+02
4.59E-K)2
4.56E+02
4.76E-K)2
4.43E+02
5.40E+02
5.47E+02
4.41E+02
6.17E+02
1.41E-H)3
8.60E+02
5.10E+02
4.05E+02

Net CPM
<BKG

3.95E+02
9.46E+02
4.42E+03
4.63E+03
9.93E+03
1.99E+04
2.68E+04
9.93E+03
2.88E+03
2.00E+02
O.OOE-HX)
1.11E-+O3
3.69E+03
3.52E+03
4.30E+04
3.73E+04
3.64E+04
2.07E+03
7.16E+02
6.95E+02
8.35E+02
6.05E+02
1.28E+03
1.33E+03
5.91E+02
1.82E+03
7.35E+03
3.51E+03
1.07E-K)3
3.40E+02

.ocation
74E, 30N
74E, 29N
74E, 28N
74E, 27N
74E, 26N
74E, 25N
74E, 24N
74E, 23N
74E, 22N
74E, 21N
74E, 20N
74E, 19N
74E, 18N
74E, 17N
74E, 16N
74E, 15N
74E, 14N
74E, 13N
74E, 12N
74E, UN
74E, ION
74E, 9N
74E, 8N
74E, 7N
74E, 6N
74E, 5N
74E, 4N
74E, 3N
74E, 2N
74E, IN
74E, ON

*lcm
4.52E+02
4.00E+02
5.02E+02
8.18E+02
1.01E+03
1.49E+03
1.83E+03
5.10E+03
3.43E+03
7.35E+02
4.58E+02
6.59E+02
9.28E+02
1.46E+03
1.48E+03
I.57E+03
3.28E+03
7.91E+03
4.58E+03
3.76E+03
1.05E+03
1.17E+03
1.17E+03
I.24E+03
1.37E+03
4.51E402
5.26E+02
2.62E+03
7.33E402
6.52E+02
6.85E+02

Net CPM
6.67E+02
3.05E+02
1.02E+03
3.22E+03
4.56E+03
7.90E+03
1.03E+04
3.31E+04
2.14E+04
2.64E+03
7.09E+02
2.11E+03
3.99E-H)3
7.70E+03
7.83E+03
8.46E+03
2.04E+04
5.27E-H)4
2.94E+04
2.37E+04
4.84E-I-03
5.67E+03
5.67E+03
6.16E+03
7.07E+03
6.60E+02
1.18E+03
1.58E+04
2.63E+03
2.06E-K)3
2.29E+03

.ocation
75E, 30N
75E, 29N
75E, 28N
75E, 27N
75E, 26N
75E, 25N
75E, 24N
75E, 23N
75E, 22N
75E, 2 IN
75E, 20N
75E, 19N
75E, 18N
75E, 17N
75E, 16N
75E, J5N
75E, 14N
75E, 13N
75E, 12N
75E, UN
75E, ION
75E, 9N
75E, 8N
75E, 7N
75E, 6N
75E, 5N
75E, 4N
75E, 3N
75E, 2N
75E, IN
75E, ON

* \ cm
4.00E+Q2
4.49E+02
4.78E+02
5.88E-K)2
2.16E+03
1.08E-K)3
3.17E+03
6.47E+03
4.56E-KH
1.37E+03
9.38E+02
7.85E+02
2.04E+03
2.83E-H)3
3.22E-H)3
2.04E+03
9.47E+02
9.89E+02
6.75E-H)2
8.69E-KJ2
1.01E-K)3
8.28E+02
6.30E+02
5.43E+02
5.14E+02
5.32E+02
1.24E+03
1.50E-K)3
9.66E+02
1.41E+03
8.54E+02

Net CPM
3.05E+02
6.46E-KJ2
8.49E+02
1.62E+03
1.26E+04
5.05E+03
1.96E+04
4.26E+04
2.93E+04
7.07E+03
4.06E+03
2.99E-K)3
1.17E+04
1.72E+04
2.00E^04
1.17E-K)4
4.12E+03
4.41E+03
2.22E+03
3.57E+03
4.56E+03
3.29E+03
1.91E+03
1.30E+03
1.10E-K)3
1.23E+03
6.16E+03
7.97E+03
4.25E+03
7.35E+03
3.47E+03

^ocation
76E, 30N
76E, 29N
76E; 28N
76E, 27N
76E, 26N
76E, 25N
76E, 24N
76E, 23N
76E, 22N
76E, 2 IN
76E, 20N
76E, 19N
76E, 18N
76E, 17N
76E. 16N
76E. 15N
76E, 14N
76E, 13N
76E, 12N
76E, 1 IN
76E, ION
76E. 9N
76E, 8N
76E, 7N
76E, 6N
76E, 5N
76E, 4N
76E, 3N
76E, 2N
76E, IN
76E, ON

*1 cm
4.57E-HB
4.63E+03
5.23E+03
5.25E+03
2.99E+03
3.02E+03
3.71E+03
1.31E+04
5.44E+03
5.47E-H)3
5.06E+03
5.68E+03
1.22E+04
1.91E+04
1.79E-KW
4.12E-KJ3
1.12E+04
7.19E+03
5.83E+03
6.60E+03
5.71E+03
2.31E+03
2.54E+03
1.40E+03
1.67E-KJ3
6.07E+03
7.12E+04
1.50E+04
2.14E+03
1.64E+03
9.96E+02

Net CPM
2.94E+04
2.98E-^04
3.40E+04
3.41E+04
1.84E+04
L86E+04
2.34E+04
8.88E+04
3.54E+04
3.57E+04
3.28E+04
3.71E+04
8.26E+04
1.31E+05
1.22E+05
2.62E+04
7.56E+04
4.76E+04
3.82E+04
4.35E+04
3.73E+04
1.36E+04
1.52E+04
7.28E+03
9. 16E+03
3.98E+04
4.94E+05
1.02E+05
1.24E+04
8.95E+03
4.46E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background (3j 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.

Page 1 of 7 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

1 vocation
77E. 30N
77E, 29N
77E. 28N
77E. 27N
77E. 26N
77F. 25N
77E. 24N
77E. 23N
77E, 22N
77E.2IN
77E, 20N
771-:, 19N
77R, IKN
771- , I7N
771-. I6N
77E.I5N
771- . UN
77E. UN
77E. I2N
77E. UN
77E, ION
77E. 9N
77E. KN
77P, 7N
77K. AN
77E. 5N
77E. 4N
77E. 3N
77I-. 2N
77E. IN
77E. (>N

*1 cm
4.32E+02
6.22E+02
5.64E+Q2
4.IIE+0.1
3.66E+03
4.29E+03
4.I4K403
4.A5E-HM
472E-M)3
8.82E+0.1

.05E-MM

.A2F.KM

.23E+04

.23F.-MM

.62E-MM
7.5AE+03
I.70E+04
9.24H-MH
6.23E»03
8.9IP.+03
660EM)3
3.46H+03
3.37E+03
2.I2P.+01
2.29EM>3

.08E4<M

.79E+04

.25E+03

.57K+03
I6F,M)3

.IOE+03

Net CPM
5.28E+02
1.83E+03
1.45E+03
2.62E+04
2.30E+04
2.74E+04
2.64E+04
2.99KMM
3.04C+04
5.901' MM
7,0711+04
I . I O L i + 0 5
H.33E-MM
H.33I-+04
1 IOF.+05
5. 02 F. KM
I.16EKJ5
6.I9E-MM
4 1012 KM
5.96E+04
4.35EMM
2.I6E+04
2.1 OF, *04
I.23E404
J.3SE-»-04
7.28E»X)4
I.22E+05
3.4IEHM
8.46E+03
3.60liH)3
5.I9E+03

Location
78E. 30N
78E. 29N
78E. 28N
78R. 27N
78E, 26N
78E. 25N
78K, 24N
78E, 23N
78E. 22N
78E. 2 IN
78E. 20N
781- , I9N
781- , 18N
78E, I7N
78E, IAN
78I-, ISN
78E. I4N
78E. I3N
781:. 12N
781-j UN
78F.. ION
7HK, 9N
78E, 8N
78I-. 7N
781'.. AN
78EL 5N
78E. 4N
78E, 3N
78E. 2N
78E. IN
78E. ON

**l cm
2.47E+03
2.26EH)3
2.40EH)3
I.90E+04
I.40EU)4
5.57E+04
4.32E+04
2.75E+04
I.66E404
2.49E-f()4
6.08K+04
4.48E-KM
I.04E10S
6.95C K)4
A.07li^()4
9. 591! • 04
9.l2Et04
3.48HKH
2..V>ri»«4
2.S2K+04
1 83n«04
2.08Ef04

2.051: MM
I.AAF.I04
2. WE » 04
I.52EHM
1 27E+05
2.37E+04
1 I3EHM
4.82E-KH
3.83E+03

Net CPM
I.82E+03
1.46E-K)3
I.70E+03
3.06E+(M
2.I9E+04
9.46E+04
7.28E»04
4.34E+04
2.64EMM
4.09E104
I.03E^()5
7. 56IH 04

.79E+05

.I9E+05

.03E-I05

.65EH)5

.36E+03
S.82E>04
4211-1-04
4 I4E t-04
294E-I04
338E+04
3.321^04
2A4f->04
4.8IK404
2.40E+04
2.I9E+05
3.88E404
1 720 KM
5.92E403
7.68E+03

Location
79E. 30N
79E. 29N
79E. 28N
79E. 27N
79E. 26N
79E. 25N
79E. 24N
79E, 23N
79E, 22N
79E. 2IN

»»*79E. 20N
»«*79li, I9N
»»*79E, I8N
•••79E, I7N
»*«79E. I6N
•••79H. I5N
»»*79E. I4N
»**79li. I3N
•••79Li, I2N
»*»79E, UN
•**79H. ION
•••79K, 9N
••*79h, 8N
•**79|-, 7N
»»*79li, AN
»»»79E, 5N
•••79E, 4N
»»»79E, 3N
•**79li, 2N
»**79U. IN
•••79E, ON

*lcm
I.03E+03
l,07E-»()3
I.(ME-K)3
1.36E403
8.82P.403
1 24HH)4
9.57E+03
1.I6E+04
I.05E404
I.04E404
1.03E+04
I.I9E-KJ4
I.83E+04
I.H9E-»04
I.9IE+04
I.01E»04
5.83E+03
494E+03
2.98EI03
245E>()3
44AEKH
530EKM
8.39E-»03
840EM)1
9.79EM)!
I.44E+04
I.25E+04
354E404
I .7IK+01
1.59E+03
I..12E401

Net CPM
4.70E+03
4.98E«03
4.77E+03
7.00E+03
5.90E+04
8.40E+04
6.42E+04
7.84E-UM
7.07E-KM
7.00Et04
3.34EKM
3.90EM)4
6.I3E-*(M
6.34E-I04
6.4 IE (04
1 141' KM
I.78E-<04
I.47E+04
7.90EK)3
6.06E+03
I . 3 I E H M
l60l'.t(M
2.68EM)4
2.A8H404
3 I6E+04
4.77E+04
4 I I R 4 0 4
I .2IE+05
348E»03
3.06E+01
2 I2MKH

-ociition
80E, 30N
80E. 29N
801-, 28N
80E. 27N
80R. 2AN
80E, 25N
80!':, 24N
80I-. 23N
8C»E, 22N
80P.. 2 IN
80I-. 20N
80F, I9N
80F, I8N
80E, I7N
801- , IAN
HOI-, I5N
80[<, I4N
80I-. I3N
80|{. I2N
80E, UN
801- , ION
80I-, 9N
80I-, 8N

80lv 7N
80H. AN
HOE, 5N
80E, 4N
HOE. 3N
HOE. 2N
HOE. IN
HOE, ON

*l cm
5.4AE+02
6.34E402
7.I5E402
I.37EHJ3
3.70E+03
4.50E^03
.V8IH+0.3
4.76EKI3
5.IIE-f( ) l
7.34E^)3
7.62E+03
I.IAE+04
I.32EHM
I . 5 2 R K M
l.7Ali-»04
21 OH KM
9.2IE+03
570EM13
5.MI-^0.1
4.44EHJ3
3.48RMJ3
4(MEK)3
6.97H-»03
8 70R401
7.5AHKH
6.2IE+0.1
1.09E+04
6.50E+03
8.45E»03
8.93E+03
6.70E*03

Net CPM
I.32E403
I.94R>03
2.50E+03
7.07E+03
2.33E+04
2.89FXW
3. HOP. 104
3.07EI04
3.3IEf04
4.87E-H)4
5.06E^04
7.84E+04
8.95E+04
1(>1EK)5
l.20t-K)5
1 44C»05
6.I7E+04
3.73E+04
3A8E+04
2.85E^(M
2 I8R-KM
237E-KM
4.6IE-HM
5.82E+04
5.02E+04
4.08E404
7.33E404
4.28E+04
5A4Et04
598EKJ4
442H+04

Location
8 IE. 30N
8 IE. 29N
8 IE, 28N
8 IE. 27N
8 IE. 2AN
8 IP., 25N
8IR, 24N
8IE. 21N
8IE. 22N
8IE, 2 IN
8 IE, 20N
8 IE, I9N
8IE, I8N
8IE, I7N
8 IB, IAN
H I F , I 5N
81R, I4N
8IE. HN
811'., I2N
8IR, UN
8 IE. ION
8 IE, 9N
811'., 8N

8IR. 7N
HIE. AN
8IE, 5N
8IE. 4N
8IR. 3N
H I E . 2N
8IH. IN
8 1 P.. ON

*l cm
7.90E+02
7.25r!K)2
7.40HKI2
2.42E+03
8.34EM)3
8 I9EK)3
A . A I R M I 3
1 .13 l - f04
9.68H»(>3

.25RHM
,44RK)4
.661-: f 04

233E+04
59FKM

.52HKM
2 481- KM
A.63KHN
5.17R403
H.67H«03
S.55H»03
A 9 1 R K ) 1
7.26HM)3

9 . 3 I R t 0 3
«).72l-M»3
1 01 tit 04
9.02E404
7.59EHH
877EHM
1 I I E K M
1.83F.404
V42I-K)2

Net CPM
3.02EMH
2,57EK»3

2,6HE»03
1 44liKM

5.571: KM
5..161-KM
4. »(>!.• KM

7. (>3 l iKM
A. 501; MM
8.471- KM
9.79EMM

111-^)5
.60UK)5
08I-K)5
.031: M)5
701- KI5

4.37EMM
3 501: KM
5. 801- KM
3 A2I - KM
4 5111! KM
4. 8 II: 104
6 241: KM
A. 531'. KM
A. 791 -KM
A.2Al:K)5
5.27EK)5
587HKM
7.49EMM
1251:K)5
I.29EKH

Notei:
•Raw I cm data from 13 wcond counts
'• Raw I cm data from 60 second counts
'••Raw I cm data from 30 second counts
Average background W; I cm - 2484 CPM
Net CPM values in red arc > background » 2 standard deviations
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

x>cation
12E. 30N
12E. 29N
J2E. 28N
J2E. 27N
?2E. 26N
$2E. 25N
12E. 24N
52E. 23N
52E. 22N
S2E. 2 IN
52E. 20N
S2E. 19N
12E. 18N
\2E. 17N
\2E. 16N
52E. 15N
!2E. 14N
12E. 13N
\2E. 12N
J2Er UN
52E, ION
52E, 9N
J2E, 8N
J2E, 7N
J2E. 6N
12E. 5N
$2E, 4N
$2E, 3N
12E, 2N
J2E. IN
52E. ON

*lcm
8.48E-K)2
9.11E-K)2
1.1IE+03
3.85E+03
8.13E+03
8.04E+03
7.58E+03
1.20E+04
7.06E+03
9.23E3-03

.02EH-04

.09E+04

.76E+04

.11E+04

.04E+04
2.43E+04
7.65E+03
5.91E+03
6.69E+03
6.67E+03
7.70E:H)3
8.28E+03
9.90E+03
8.07E+03
8.27E+03
5.55E+03
5.57E+03
1.01E+04
1.62E+03
3.57E+03
5.77E+03

Net CPM
3.43E-K)3
3.87E+03
5.25E+03
2.44E+04
5.42E-I-04
5.36E+04
5.04E+04
8.12E+04
4.67E+04
6.19E+04
6.86E+04
7.35E+04
1.20E+05
7.49E+04
7.00E+04
1.67E+05
5.09E+04
3.87E+04
4.42E+04
4.40E-H)4
5.12E+04
5.52E+04
6.65E+04
5.38E+04
5.52E+04
3.62E+04
3.64E+04
6.79E+04
8.81E+03
2.24E+04
3.77E+04

Location
83E, 30N
83E, 29N
83E, 28N
83E, 27N
83E, 26N
83E, 25N
83E, 24N
83E, 23N
83E, 22N
83E, 21 N
83E, 20N
83 E, 19N
83E, 18N
83E, 17N
83E, 16N
83E, 15N
83E, 14N
83E, 13N
83E, 12N
83E, 1 IN
83E, ION
83E, 9N
83E, 8N
83E, 7N
83E, 6N
83E, 5N
83E, 4N
83E, 3N
83E, 2N
83E, IN
83E, ON

*1 cm
4.64E+02
5.04E+02
1.19E+02
8.59E+03
6.30E+03
1.49E+04
1.66E+03
9.48E+03
4.74E+03
4.55E+03
4.85E+03
1.07E+04
1.22E+04
9.83E+03
1.28E+04
1.84E+04
7.91E+03
6.38E+03
6.66E+03
6.08E+03
6.14E+03
6.42E+03
6.07E+03
6.14E-K)3
5.25E-K)3
5.58E+03
4.42E+03
9.93E+03
6.51E+03
6.29E+03
1.30E+03

Net CPM
7.51E+02
1.03E-K)3

<BKG
5.74E+04
4.14E+04
1.01E+05
9.09E+03
6.36E+04
3.06E+04
2.92E-H)4
3.13E+04
7.21E+04
8.26E+04
6.61E+04
8.68E+04
I.26E405
5.27E+04
4.20E+04
4.39E-f04
3.99E+04
4.03E+04
4.23E+04
3.98E+04
4.03E+04
3.41E+04
3.64E+04
2.83E+04
6.67E+04
4.29E+04
4.14E+04
6.58E+03

Location
84E, 30N
84E, 29N
84E, 28N
84E, 27N
84E, 26N
84E, 25N
84E, 24N
84E, 23N
84E, 22N
84E, 2 IN
84E, 20N
84E, 19N
84E, 18N
84E, 17N
84E, 16N
84E, I5N
84E, 14N
84E, 13N
84E, 12N
84E, UN
84E, ION
84E, 9N
84E, 8N
84E, 7N
84E, 6N
84E, 5N
84E, 4N
84E, 3N
84E, 2N
84E, IN
84E, ON

*lcm
5.10E+02
6.84E+02
7.26E+02
1.96E+03
7.89E+03
9.93E+03
7.13E+03
5.09E+03
2.65E+03
3.83E+03
3.99E+03
7.12E+03
8.96E+03
7.60E+03
1.74E+04
9.79E+03
4.49E+03
3.63E+03
4.90E-K)3
3.95E+03
2.19E-K)3
2.76E+03
2.68E+03
3.88E+03
3.05E-H)3
3.15E+03
3.75E+03
5.63E-H)3
4.03E+03
2.57E+03
1.79E+03

Net CPM
1.07E+03
2.28E+03
2.58E+03
1.12E+04
5.25E+04
6.67E+04
4.72E+04
3.30E+04
1.60E+04
2.42E+04
2.53E+04
4.72E+04
6.00E+04
5.05E+04
1.19E+05
6.58E+04
2.88E+04
2.28E+04
3.17E+04
2.51E+04
1.28E+04
1.68E+04
1.62E+04
2.46E+04
1.88E+04
1.95E+04
2.37E+04
3.68E+04
2.56E+04
1.54E+04
l.OOE+04

Location
85E, 30N
85E, 29N
85E, 28N
85E, 27N
85E, 26N
85E, 25N
85E, 24N
85E, 23N
85E, 22N
85E, 2 IN
85E, 20N
85E, 19N
85E, 18N
85E, 17N
85E, I6N
85E, 15N
85E, 14N
85E, I3N
85E, I2N
85E, UN
85E, ION
85E, 9N
85E, 8N
85E, 7N
85E, 6N
85E, 5N
85E, 4N
85E, 3N
85E, 2N
85E, IN
85E, ON

*lcm
4.99E+02
5.24E+02
6.58E+02
3.56E+03
5.22E+03
1.93E+03
4.96E+03
4.98E+03
2.97E+03
1.83E+03
2.00E+03
2.21E+03
4.21E+03
4.60E+03
1.27E+04
5.74E+03
4.64E+03
7.72E+03
3.52E+03
2.30E+03
2.35E-K)3
2.67E+03
2.16E+03
2.24E+03
1.90E+03
1.85E-V03
1.94E-K)3
8.75E+02
4.65E+03
1.51E+03
9.69E+02

Net CPM
9.95E+02
1.17E+03
2.10E+03
2.23E+04
3.39E+04
1.10E+04
3.21E+04
3.22E+04
1.82E+04
1.03E+04
1.15E+04
1.29E+04
2.69E+04
2.96E+04
8.61E+04
3.75E+04
2.99E+04
5.13E+04
2.21E+04
1.36E+04
1.39E+04
1.61E+04
1.26E+04
1.31E+04
1.08E+04
1.04E+04
1.10E+04
3.62E+03
2.99E+04
8.04E+03
4.27E+03

.ocation
86E, 30N
86E, 29N
86E, 28N
86E, 27N
86E, 26N
86E, 25N
86E, 24N
86E, 23N
86E, 22N
86E, 2 IN
86E, 20N
86E, 19N
86E, 18N
86E, 17N
86E, 16N
86E, 15N
86E, 14N
86E, 13N
86E, 12N
86E, UN
86E, ION
86E, 9N
86E, 8N
86E, 7N
86E, 6N
86E, 5N
86E, 4N
86E, 3N
86E, 2N
86E, IN
86E, ON

* 1 cm
5.65E+02
4.99E+02
7.2()E-K)2
3.29E+03
4.67E-H)3
1.35E+03
3.31E+03
4.93E+03
1.76E+03
1.30E+03
1.54E+03
2.31E+03
1.24E-KW
3.54E-KO
8.25E+03
3.70E+03
3.17E+03

.41E+03

.73E+03

.34E+03

.65EH03

.68E+03

.06E+03

.59E+03

.66E^03

.51E+02
5.19E+02
1.35E+03
1 .22E+03
1.08E+03
5.08E+02

Net CPM
1.46E+03
9.95E+02
2.54E+03
2.05E+04
3.01E+04
6.93E+03
2.06E+04
3.19E+04
9.79E+03
6.58E+0.1
U.2512+03
I.36E+04
6.I6EH-03
2.22E+04
S.50E+04
2.33E+04
1.96E+04
7.35E-H03
9.58E+03
6.86E+03
9.02E 1-03
9.23E+03
1.19E+04
8.60E+03
9.09E-KI3

<BKG
1.13E+03
6.93E+03
6.02E+03
5.05E+03
1.06E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

-ocalion
K7E, 30N
X7E. 29N
K7E. 2KN
K7E. 27ls
K7E. 26N
87E. 23N
X7E. 24N
X7E.21N
87E.22N
X 7 E . 2 L N
X7E. 2()r>
X7E. I9N
K7E, IKN
X7E.I7N
87E. I6N
87E, 1SN
X7E. I4N
87E.I1N
87F..I2N
K 7 E . I I N
87K. ION
K7E. 9N
K7E. RN
87E. 7N
K7E. 6N
87E, 5N
87E. 4N
87E, IN
87E. 2N
87E. IN
87E, (IN

•1 cm
5.20E+02
6.39E+02
X.7RE402
1.I2E401
5.03E+03
I.47F.40.1
I.26E-4-03
2.27E+01
1.92E+01
I.I9E-4-03
I.04E-K)1
2.I8E401
1 I7E+01
1.43E40.1
7.1SE*03
3.S4E40.1
2. IKE +01
I.77E401
1. 02 E 4 0.1
9.2M-402
9.H2E402
I.43E401
I 7IE401
6.6 IE 402
V67E402
8.23F.402
7.62E+02
I.07E4-0.1
9.99E402
9.46E402
.V6IEM)2

Net CPM
1.14E+0.1
I.97E M)3
1.64001
I.9.1EI04
1.26E+04
7.76E+03
6.30ti>03
1.1 IE 4 04
I.09E+04
5.81E4-03
4.771- 4 03
1. 271-M 04
i.%i-:to4
2.l6Et04
4.74C+04
2.22E>04
1.4 Hi* 04
9.86E403
4.6.1E^01
3.97li-K)1
4.36E+0.1
7.61EK)1
9.44E403
2 I2E»01
I.47EMJ3
.1.27E+03
2.81E+03
4.98E^03
4.4XEH)1
4.ME+03
1.411-40.1

^ocation
88E, ION
K8E. 29N
8KE. 28N
K8E. 27N
8KE, 26N
88E. 2SN
88E. 24N
K8E. 21 N
88E. 22N
88!'., 2 IN
KKE, 20N
KKE, \W
KKE, IKN
KHE, I7N
KKE. I6N
KKI-. I!SN
KKE, I4N
KKE, UN
KKE, I2N
KHE, UN
KKE, ION
KKE. 9N
KKE, KN
KKE. 7N
KKE, 6N
KKE, .fN
K8E, 4N
KKE, IN
KKE. 2N
KKE. IN
KXE. ON

*1 cm
S.62E-4-02
6.K2E402
1.09E401
2.94E-MH
5.05E-40.1
I.66E-40.1
I.22E-KJ1
I.56E4-0.1
I.V7E+0.1
9.04E+02
K.15E+02
2.09E+01
1.45E-401
4.6HE-401
7.4.1E-40.1
3.12E+01
1.151:40.1
I.OIE4-0.1
9.I6E402
8 . ISE402
8.25E402
9.16E402
522E402
1 I4E401
9.I4E+02
K.16E+02
7.48E+02
882E+02
X61E402
H40E402
V94E402

Net CPM
I.41E+01
227E+0.1
5.I2E+03
I,KOE*04
3.27E+04
9.09EI0.1
6.02E+0.1
8.19E>0.1
8.46EXJ.1
1.X2Et01
3.34E-»03
1 2IC»04
2 U>EU»4
1.0IE+04
4.93E+04
2.07E-404
6.93E-»0.1
4.56E401
3.90E-403
3.20EI03
3.27E+03
4,04E*0.1
I.I6E401
.V46E10.1
3.89E4-01
3.34E-403
2.71E40.1
1.67E+01
3.53E-40.1
3.37E403
1 ME* 01

Localion
K9E ION
K9li 29N
K9E 2KN
K9E 27N
K9E 26N
K9E 2SN
K9E 24 N
K9E 2. IN
K9E 22 N
89E 2 IN
X9E 20N
K9E I')N
K'JE IKN
K«JE I7N
K9E I6N
K9E I5N
K<>E I4N
89f- UN
K')E I2N
X9E UN
K9E ION
891- 9N
K9E KN
X9E 7N
89E ftN
89E SN
K9E 4N
K9E IN
89E 2Nj
K9E IN
891-i ON

*1 cm
6.19E+02
7.1 IE M)2
I . I IF .H)1
2.29E401
4.97E401
2,I1E»01

,72EH)1
.X9E40.1

2(K)E+0.1
.4IE+01
.06E+01
.16E401

2. WE 101
29KEUI1
7.10E401
2.15E401
I . I1E-401
I .OIE '01
K K I E * ( ) 2
7.S9E402
7.6IE402
H.20E402
K.2SE402
7. ME f 02
9.46E4-02
7. ME 4-02
660E+02
6.I5E402
6.09F.402
X40E402
.V9IE402

Net CPM
I.K1E+0.1
2.6IF.40.1
5.231U01
l.35Ef04
1,22EiM)4
I.24E+04
9.5IE+01
L07E404
I.I5E+04
7.3.1E+03
4.9IE-4-03
7.00E+0.1
1. 491'. 104
I.«3E-H)4
4.84E+04
I.39E404
5.39EM)3
4.56E+0.1
3.66E-403
2 K I E M 1 1
2X2E401
3.21F.40.1
3.27E401
279EMI1
4.IIE>01
2.77E-K).!
2.I2E4-03
1 80E401
I.76F.40.1
1.17E40.1
I64E»01

^ocation
90E, ION
90E, 29N
90E, 28N
WK, 27N
90E, 26N
'^)EJ 2SN
WE, 24N
90E, 21 N
^IE, 22N
90E, 2 IN
90E, 20N
90E, I«)N
yor^ IKN
90E, I7N
90E, I6N
'X)E, ISN
90E, I4N
WE, UN
WE. I2N
WE, UN
WE, ION
WE, 9N
WE, 8N
WE, 7N
WE, 6N
WE, 5N
WE, 4N
WE, IN
WE, 2N
WE, IN
WE, ON

*1 cm
6.KIE4-02
7.34E402
8.02E402
I.33E401
3.84E403
.7IE+01
.8X1-401
.76E401
.X2E+03
.99E+03
.2IE+01
.I4E401
.62E401

1.95EI0.1
6.28E-4-0.1
I.25E401
K .161-402
744E+02
691E402
6.69K402
729E402
7.23E402
7.62E402
7.111-402
7.I2E-402
3.64E+02
6.03E>02
3.4KE+02
V4RE402
327E402
3,20E>02

Net CPM
2.26E+03
2.63E403
1.1 IF. 401

8.12E+01
2.43E+04
9.44E+0.1
I.06E+04
9.79E4-0.1
I.02E+04
I.I4E+04
5.95E+03
546E+03
H.8IE4-03
2.3IE-I-04
4.I3E+04
6.21E-401
3.2IE+03
2.70E401
2 131-401
2 IKE 401
260E401
2.37E401
2K1E401
2 6 IE 401
248E401

.43E401
72E401
14E401
14E+01
19E401
I4E401

Location
9 IE, ION
9 IE, 29N
9 IE, 28N
9 IE, 27N
9 IE, 26N
9II-, 23N
9 IE. 24N
9 IE, 21N
9 IE, 22N
91E, 2IN
9 IE, 20N
9 IE, I9N
9 IE, IKN
9 IE. I7N
9 IE, I6N
9 IE, I3N
•m-:, UN
9 IE, UN
9 IE, I2N
9 IE. UN
9 IE, ION
9 IE, 9N
9 IE, KN
9 IE. 7N
9 IE. 6N
9 IE. 3N
9 IE, 4N
9 IE, IN
9 IE. 2N
9IE, IN
9 IE. ON

* lcm
6.69E-402
7.4 IE 4 02
7.66F.402
1.271-401
293E401
I.68E401
1.361-tOI
I..10E40.1
208E401
2.68EH)!
1.321-401
1 16E401
2 (HE 4 01
3.81E401
2.56E401
8. 82 E 4 02
7.(K)|{4()2
6 4 IE 402
64XE402
371E402
6121-402
3 311-402
341F.402
4 92 E 4 02
3 01 E 4 02
436E+02
474E402
64IE+02
463F.402
4 37E402
4081-402

Net CPM
2.I8E-40.1
2.6KI-40.1
2.86F.401
6,171-101
I.8IE404
9.2.1EHJ1
K..l9EM)l
6.3KEI01
I.20EI04
I.62E404
K.UE-MH
7(K)E4()T
I.I 71'. 104
1.X2EI04
1.54E104
1.67E401
2. 401- 401
I.99E401
2.01E401
I.3IE»01
1.921-401
1.171-401
1 10E401
946E402
1 02EK11
6.93EKI2
K2IE402
1 99EMI1
7.38E402
7 02 E 4 02
1.6 IF. 4 02

Notes
*Ruw I cm data from 15 second count*
Average background ((I] I cm * 24K4 CPM
Net CPM values in red arc > background 4 2 standard deviations
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

Location
92E, 30N
92E, 29N
92E, 28N
92E, 27N
92E, 26N
92E, 25N
92E, 24N
92E. 23N
92E, 22N
92E, 2 IN
92E, 20N
92E, 19N
92E, 18N
92E, 17N
92E, 16N
92E, 15N
92E, 14N
92E, 13N
92E, 12N
92E, UN
92E, ION
92E, 9N
92E, ShL
92E, 7N
92E, 6N
92E, 5N
92E, 4N
92E, 3N
92E, 2N
92E, IN
92E, ON

*1 cm
6.25E+02
7.81E-M)2
8.31E+02
1.32E+03
2.82E-K)3
1.51E+03
2.03E+03
1.40E-K)3
2.20E+03
1.71E+03
1.46E+03
1.68E+03
1.49E403
3.53E+03
1.31E+03
6.93E-K)2
7.28E+02
5.77E+02
5.89E+02
4.86E+02
4.82E+02
4.97E+02
4.82E+02
4.67E+02
4.28E+02
4.77E+02
4.29E+02
5.32E+02
5.11E+02
5.36E+02
4.84E+02

Net CPM
1.87E+03
2.96E+03
3.31E+03
6.72E+03
1.72E+04
8.04E+03
1.17E+04
7.28E+03
1.29E-K)4
9.44E+03
7.70E+03
9.23E+03
7.90E+03
2.21E+04
6.65E+03
2.35E+03
2.59E+03
1.54E+03
1.62E+03
9.04E+02
8.77E-K)2
9.81E+02
8.77E+02
7.72E+02
5.00E+02
8.42E+02
5.07E+02
1.23E+03
1.08E+03
1.25E+03
8.90E+02

Location
93E 30N
93E 29N
93E 28N
93E 27N
93E 26N
93E 25N

L93E 24N
93E 23N
93E 22N
93E 21N
93E 20N
93E 19N
93E 18N
93E 17N
93E 16N
93E 15N
93E 14N
93E 13N
93E 12N
93E UN
93E ION
93E 9N
93E 8N
93E 7N
93E 6N
93E 5N
93E 4N
93E 3N
93E 2N
93E IN
93E ON

*1 cm
6.45E+02
7.31E+02
8.08E+02
1.21E403
2.22E-K)3
1.36E+03
1.74E-K)3
1.41E+03
1.69E+03
1.54E+03
1.43E-K)3
9.09E+02
1.33E+03
5.57E+03
7.54E+02
7.77E+02
1.08E+03
7.96E+02
5.26E+02
4.27E-K)2
4.55E+02
4.54E+02
5.15E+02
4.56E+02
4.32E+02
4.33E+02
4.24E-H)2
5.47E+02
4.27E+02
4.32E+02
4.46E+02

Net CPM
2.01E+03
2.61E+03
3.15E+03
5.95E-K)3
1.30E+04
7.00E+03
9.65E+03
7.35E+03
9.30E+03
8.25E+03
7.49E+03
3.85E+03
6.79E+03
3.64E+04
2.77E+03
2.93E+03
5.05E+03
3.07E+03
1.18E-K)3
4.93E+02
6.88E+02
6.81E+02
1.11E+03
6.95E+02
5.28E+02
5.35E+02
4.72E-K)2
1.33E+03
4.93E+02
5.28E+02
6.26E+02

Location
94E, 30N
94E, 29N
94E, 28N
94E, 27N
94E, 26N
94E, 25N
94E, 24N
94E, 23N
94E, 22N
94E, 2 IN
94E, 20N
94E, 19N
94E, 18N
94E, 17N
94E, 16N
94E, 15N
94E, 14N
94E, 13N
94E, 12N
94E, UN
94E, ION
94E, 9N
94E, 8N
94E, 7N
94E, 6N
94E, 5N
94E, 4N
94E, 3N
94E, 2N
94E, IN
94E, ON

*lcm
6.76E+02
7.65E+02
7.76E+02
1.08E+03
2.45E403
1.58E+03
1.80E+03
1.17E403
1.23E+03
1.77E+03
1.83E+03
1.17E+03
1.14E+03
3.38E-)-03
5.62E+02
6.41E+02
7.29E-KJ2
6.75E+02
5.I2E+02
4.81E+02
4.81E+02
4.66E+02
4.35E+02
4.70E+02
4.99E+02
4.15E+02
4.05E+02
5.05E+02
4.09E+02
4.24E+02
4.23E+02

Net CPM
2.23E+03
2.85E+03
2.93E+03
5.05E+03
I.46E+04
8.53E+03
I.01E+04
5.67E+03
6.09E+03
9.86E+03
1.03E+04
5.67E+03
5.46E+03
2.11E+04
1.43E+03
1.99E+03
2.60E+03
2.22E+03
1.09E-KJ3
8.70E+02
8.70E+02
7.65E+02
5.49E+02
7.93E+02
9.95E+02
4.09E+02
3.40E+02
1.04E+03
3.68E+02
4.72E-K)2
4.65E+02

^ocalion
95E, 30N
95E, 29N
95E, 28N
95E, 27N
95E, 26N
;5E, 25N
95E, 24N
95E, 23N
95E, 22N
95E, 2 IN
95E, 20N
95E, I9N
95E, 18N
95E, 17N
95E, 16N
95E, 15N
95E, UN
95E, 13N
95E, 12N
95E, UN
95E, ION
95E, 9N
95E, 8N
95E, 7N
95E, 6N
95E, 5N
95E, 4N
95E, 3N
95E, 2N
95E, IN
95E, ON

*lcm
5.98E+02
6.08E+02
5.49E+02

.03E+03

.65E+03

.50E+03

.95E+03

.36E+03

.95E+03
3.70E+03
I.27E+03
7.54E+02
3.41E-KJ3
2.57E+03
4.67E+02
4.66E+02
5.27E+02
5.54E+02
4.89E+02
5.13E+02
4.84E+02
4.72E+02
5.02E+02
5.98E+02
7.35E+02
6.75E+02
5.20E+02
7.24E+02
4.09E+02
4.13E+02
2.49E+02

Net CPM
1.69E+03
1.75E+03
1.34E+03
4.70E+03
9.02E+03
7.97E+03
1.11E+04
7.00E+03
1.11E+04
2.33E-KJ4
6.37E+03
2.77E+03
2.13E+04
1.54E+04
7.72E+02
7.65E+02
U9E+03
1.38E+03
9.25E+02
1.09E+03
8.90E-K)2
8.07E+02
1.02E+03
1.69E-KJ3
2.64E+03
2.22E-H)3
1.14E-HB
2.56E+03
3.68E-H)2
3.95E+02

<BKG

^ocation
)6E, 30N
96E, 29N
96E, 28N
96E, 27N
96E, 26N
96E, 25N
96E, 24N
96E, 23N
96E, 22N
96E, 2 IN
96E, 20N
96E, 19N
96E, 18N
96E, 17N
96E, 16N
96E, I5N
96E, UN
96E, 13N
96E, 12N
96E, UN
96E, ION
96E, 9N
96E, 8N
96Et 7N
96E, 6N
96E, 5N
96E, 4N
96E, 3N
96E, 2N
96E, IN
96E, ON

*1 cm
5.98E+02
6.40E+02
1.04E+03
8.83E+02

.57E+03

.29E+03

.23E+03

.37E+03

.28E-K)3

.48E+03
9.20E+02
5.86E+02
4.73E+03
1.35E+03
4.59E+02
4.22E+02
4.85E+02
4.54E+02
3.92E-H)2
4.03E+02
4.00E+02
4.45E+02
4.32E+02
5.42E+02
9.99E+02
1.11E+03
7.28E+02
5.42E+02
3.81E+02
3.81E+02
3.79E+02

Net CPM
1.69E+03
1.98E+03
4.77E+03
3.67E+03
8.46E+03
6.51E+03
6.09E+03
7.07E+03
6.44E+03
7.83E+03
3.93E+03
1 .60E+03
3.05E+04
6.93E+03
7.16E+02
4.58E+02
8.97E+02
6.81E+02
2.49E+02
3.26E+02
3.05E+02
6.19E+02
5.28E+02
1.29E+03
4.48E+03
5.25E+03
2.59E+03
1.29E+03
1.72E+02
1.72E+02
1.58E+02

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

Location
97E. ION
97E. 29N
97E. 28N
9TK. 27N
97E. 26N
97E. 23N
97E. 24N
97E. 23N
97E. 22N
97E. 2 IN
97E. 20N
97E. 19N
97E. 18N
97E. I7N
97E, I6N
97E. I5N
97E. I4N
97E. 13N
97E. 12N
97E. UN
97E. ION
97E, 9N
97E. KN
97K. 7N
97E. 6N
97E. 5N
97E. 4N
97E. 3N
97E. 2N
97E. IN
97E. ON

*lcm
5.32E+02
5.92EH)2

.OIE+03

.OOEI03

.71E403

.2IEM)3

.IAEH)3

.22E403

.IOE+03

.02E+03
6.70EM)2
.V44RI02
1.86P.H13
A.04E402
4.7AE402
4.37EHI2
4.73E+02
4.42E402
3.69E-KJ2
3.75E402
3.60EM12
4.02E»02
3.64E402
4 OIK +02
4.A3EHI2
A.88E402
5.47E-»-02
4.73E402
4.97E402
3.72E402
4.03E+02

Net CPM
1.23E+03
I.64F.403
4.36E+03
4.49E+03
9.44E403
5.95E+03
5.60B+03
6.02E+03
5.I9E+03
4.63E+03
2.19E403
1 3IE+03
I.05E+04
1.73E403
8.35E402
5.631- » 02
8.14E+02
.V98EU)2
8.87E401
I.3IE402
2.39EMU
3.I9E»02
3.38E-»OI
1.I2E»02
7.44EMJ2
23IE403
I.33E403
8.28E402
9.8IE402
I.IOE402
340E402

Location
98E. 30N
98E, 29N
98E, 28N
981'.. 27N
981',. 26N
98E. 2ISN
98E. 24N
98E. 23N
98E, 22N
98E. 2 IN
98E. 20N
98F., I9N
98E, I8N
98E, I7N
981'.. I6N
98E. UN
98I-, I4N
9HE, 13N
98E. I2N
98E, UN
98I-. ION
98E, 9N
98E. 8N
98E. 7N
98E. 6N
98E. SN
98E. 4N
98E. 3N
98E. 2N
98E, IN
98E. ON

*l cm
5.I9E+02
6.I6E+02

.89E402

.67EM)3

.69E+03
,48E-K)3
.28EH)3
.09E+03

7.87E-HJ2
I.01E+03
6.I6E+02
630F.+02
I.43EK13
486EK12
4.68E+02
5.24E-f02
4.8IF»02
3.8IE>02
3 76E-M)2
3.8IE+02
367E»02
2.33KM)2
3.46E»02
4.73EMJ2
49IE*02
470E+02
3.0IE+02
3.04E4U2
3.64E402
3..19E>02
3.30E+02

Net CPM
1.I3E+03
I.8IE403

<BKG
9.I6EH-03
9.30E+U3
7.83E+03
6.44E+03
5.I2E+03
3.(K)E+()3
4.36E^)3
I.8IE+03
I.9IE+03
7.49E+03
9.04E+02
779EKI2
I . I7E+03
8.70EKJ2
I.72E«02
I.37E+02
I 72E-»02
7.47E40I

<BKG
<BKO

828E«02
9.39E«02
7.93E+02
I.OIE+03
I.03E+03
S.38E40I
I .H9E+OI

<BKO

Location
>9E. 30N
WE. 29N
99E. 28N
>9li. 27N
>9E. 26N
)9E. 25N
WE, 24N
99E. 23N
99E. 22N
99E. 2lN
99E, 20N
99E, I9N
'WE. I8N
99E. 17N
'WE. I6N
'WE. I5N
99E. I4N
•WE. I3N
99E. I2N
'WE. UN
'>9E. ION
99E. 9N
'WE. 8N
99I-. 7N
'WE. 6N
'WE. 3N
99E. 4N
"WE. 3N
f)9E. 2N
'WE. IN
99E. ON

* l c m
4.69E+02
7.44E402
8.87EHI2
1,1 OF. (03
2.I3E+03
I.20E«)3
lOKI-Kl l
9.03E+02
7.94E+02
9.27E+02
6.I4E^02
.VI2E^02
I.20EH>3
6.S5E+02
5.28E+02
3.98E*02
4.A3E+02
4 . I I E H ) 2
377EMI2
368E>02
3.73Ei02
3.23E+02
V27EM)2
3.I9EM)2
4.43E+02
472E*02
6.77E-K)2
5.42EXI2
424E402
2.76E+02
333E«-02

Net CPM
7.86E402
2.70EKJ3
3.70E+03
3.I9E-»03
1 24E»()4
3.88E+03
3.05E>03
3.K3E+03
3,05E-K)3
3.98E+03
l.8()E-f03
I.09E+03
5.88Ef03
2.08E+03
I.20E+03
1 69E-*03
7.38E»02
38IEM)2
l44F.f()2
8.I7E-KII
1 3 IE»02

<HKG
<BKG
<BKG

6.05E+02
8.07E+02
224E-KJ3
1 29E403
472E+02

<BKG
<BKO

^ocation
I(K)E, 30N
I(M)E. 29N
IOOE. 28N
KM)!-. 27N
IOOE. 26N
IOOE. 2JN
IOOE, 24N
IOOE. 23N
IOOE. 22N
IOOE. 2 IN
IOOE. 20N
IOOE, I9N
IOOE, I8N
IOOE. I7N
IOOE. I6N
IOOE. UN
IOOE, I4N
IOOE, I3N
IOOE, I2N
IOOE. UN
IOOE, ION
KKIE, 9N
IOOE. 8N
IOOE, 7N
IOOE, 6N
IOOE. 3N
IOOE. 4N
IOOE. 3N
IOOE. 2N
IOOE. IN
I(X)E. ON

* l c m
4.80EH)2
V95E402
7.71EH)3
1 I9E«03
2.27E403
I.34E+03
I.38E+03
6.90E+02
8.66Et02
6.72E+02
I.OIE+03
9.53EHI2
9.67E+02
6.33E+02
5.38E+02
5. 3 IE* 02
4.63EK)2
3.8IE+02
3.47E+02
3 8 I E + 0 2
3.66EM12
3 49E402
342E+02
388E402
3.83E+02
49IE-KI2
570E+02
3.3IE4-02
448E>02
2.30E402
1.33E+02

Net CPM
8.63E+02
I.66EKI3
3.I3E+04
3.8IE403
I.33E-KM
6.86E+03
7.I4E+03
2.33Et03
3.5SB+03
2.20E+03
4.36E+03
4 I7E+03
426E+03
2.07E+-03
I.27E403
1 36E»()3
7.44E»02
1 72E»02

<BKG
I.72E402
678EK)I

<BKG
<BKG

2 . 2 I E M ) 2
1 86E*02
9.39E402
I.49E+03
I.36E403
6.39E+02

<BKG
<BKG

Location
IOIE. 30N
10 IE. 29N
10 IE. 28N
HUE. 27N
1011-:. 26N
I O I E , 25N
IOIE, 24N
IOIE. 23N
IOIE. 22N
IOIE. 2 IN
IOIE. 20N
I O I E . I9N
IOIE . I8N
I O I E , I7N
IOIE. I6N
101E, I5N
I O I E . I4N
IOIE, 13N
10 IF-. I2N
IOIE . U N
IOIE , ION
IOIE. 9N
IOIE. 8N
IOIE, 7NL
IOIE, 6N
IOIE. 3N
IOIE. 4N
IOIE. 3N
IOIE . 2N
IOIE. IN
IOIE. ON

* l c m
4.33E+02
3.80EMI2
7.34E+02
818EU>2
2.07EMH
I.O.M-103
8.68E+02
8.44E402
9.89E+02
6.56E+02
6.38E+03
.V27EHI2
3.7AEMJ3
I . I 4 E 4 0 3
3.8IE^02
3 . A I E « 0 2
4.33E»02
2.53E»02
2.67E+02
244EUI2
2.38E»()2
3 30F.102
3.37EM)2
208EM)2
2 . 9 I E M I 2
2.95E402
4.88E402
9.IAE+02
5 70E402
3 H4E+02
3.73E402

Net CPM
A.88E+02
I . 3 A I - I 0 3
2 .A3EK)3
1.3AEI03
I . I 9 E M ) 4
4.K4EU), I
3.37E-I03
3,40EiO.»
4.41E»03
2.09E^)3
4.34E+04
I . I 9 E - « 0 3
2 371-104
3.4AE-KI3
I .37E«03
I.43E-MH
S.33E«02

<BKCJ
<BKG
<HK(i
<BKG
<l)K(i

V(M)i-;too
<BKG
<BKG
<BKG

9.I8E402
3.90E^n
1 49EMJ3
1 93E<02
1 3 I E M I 2

Notci
•Raw I cm data from 13 second count*,
Average background (tt\ \ cm * 2484 CPM,
Ncl CPM value* in rod are > bockgrouiul » 2 ilandurd dcvlnlion*
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*

Location
102E, 30N
102E, 29N
102E, 28N
102E, 27N
102E, 26N
102E, 25N
102E, 24N
102E, 23N
102E, 22N
102E, 2 IN
102E, 20N
102E, 19N
102E, 18N
102E, 17N
102E, 16N
102E, 15N
102E, 14N
102E, 13N
102E, 12N
102E, UN
102E, ION
102E, 9N
102E, 8N
102E, 7N
102E, 6N
102E, 5N
102E, 4N
102E, 3N
102E, 2N
102E, IN
102E, ON

*lcm
4.85E+02
5.48E+02
6.68E+02
1.21E+03
4.63E+03
1.01E+03
9.67E-K)2
9.93E-K)2
6.73E+02
5.50E-MJ2
9.04E+02
1.43E+03
1.81E+03
7.67E+02
6.48E+02
5.03E+02
4.47E+02
3.90E+02
3.42E+02
3.36E+02
3.20E-H)2
3.50E+02
3.28E+02
3.03E-K)2
3.95E+02
3.62E+02
4.15E+02
8.47E+02
5.75E+02
4.01E+02
3.48E+02

Net CPM
8.97E+02
1.34E+03
2.17E+03
5.95E+03
2.98E+04
4.56E+03
4.26E-f03
4.44E+03
2.21E+03
1.35E+03
3.82E+03
7.49E+03
1.01E+04
2.86E+03
2.03E+03
1.02E+03
6.32E+02
2.35E+02

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

2.70E+02
3.99E+01
4.09E+02
3.42E+03
1.52E+03
3.12E+02

<BKG
Notes:

*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area X

Raw Data and Corrected Net CPM*

Location * l c m |

I01E, 26N
I03K, 25N
Kill- , 24N

2.60H-HH
I.05EXJ3
y.521it()2

Net CPM

I .S6L-I04
4.841-103
4.IMH01

Location * lcm Net CPM

I04E. 26N
I04li, 25N
I04E, 24N

4.I7F.-MH
6.84E+02
9.94E+02

2.66I-KM
2.28E*03
4.45E-KJ3

Location * l c m Net CPM

I03E. 27N
lOSli. 26N
I03K, 23N
1031-.. 24N

7.62E+02
2.94EMH
8.03IU02
7.1«>E+02

2,811-iOl
1.80^04
.VI.II-fO.T
2.67E-«0.1

Location • I c m Net CPM

HMK, 28N
I06F., 27N
l()6li, 26N
I06H, 23N
106H. 24N
I06F., 2 IN

3.l 'Mi«-02
7.74E-»03
7.83E»01
•/ 21 Ki 02
6.68R-«02
7.43E102

1. 111'. • 0,1
5.I5B+04
S.22E-K)4
3.94E-«03
2 . I7EKH
2.7IHMH

IvOcation | * 1 cm Ncl CPM

I07I-. 28N
I07H. 27N
I07I-. 26N
IU7E, 23N
I«7E, 24N
1071'.. 2 IN
I07E. 22N

.V20EI02
4. 441' f 02
2 .«MKi02
8.20EM)2
48.M-:M)2
7.07EH)2
4%FO02

v|lK(!
6 121-102

<.HKCi
3 .23 l i i tM
8.')7l-»()2
2.43I-H01
9.741- »02

Notes.
*Kaw I cm data from 13 second counts
Average background (tl\ I cm *• 2484 CPM
Net CPM values in red are > background * 2 standard deviations
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

Raw Data and Corrected Net CPM*

Location *lcm Net CPM

108E, 29N
108E, 28N
108E, 27N
108E, 26N
108E, 25N
108E, 24N
108E. 23N

3.89E+02
3.94E+02
2.07E+03
7.27E+02
5.27E+02
4.92E+02
6.09E+02

2.28E+02
2.63E+02
1.19E+04
2.58E-K»3
I.19E+03
9.46E+02
1.76E-K)3

Location *) cm Net CPM

109E, 27N
109E, 26N
109E, 25N
109E, 24N
109E, 23N
109E, 22N

3.81E+02
5.95E-KJ2
6.82E+02
5.55E+02
4.44E+02
6.71E+02

1.72E+02
1.66E+03
2.27E+03
1.39E+03
6.12E+02
2.19E+03

Location *lcm Net CPM

10E27N
10E 26N
10E 25N
10E24N
10E 23N

, 10E 22N

3.71E+02
6.48E+02
6.98E+02
5.79E+02
5.26E+02
6.42E+02

1.03E+02
2.03E+03
2.38E+03
1.55E+03
1.18E+03
1.99E+03

Location *lcm Net CPM

11 IE, 27N
HIE, 26N
11 IE, 25N
11 IE, 24N
11 IE, 23N
11 IE, 22N

2.19E+02
5.90E+02
6.93E+02
8.22E+02
6.12E+02
5.89E+02

<BKG
1.63E+03
2.35E+03
3.25E+03
I.78E+03
1.62E+03

Location *1 cm Net CPM

112E, 27N
112E, 26N
112E, 25N
112E, 24N
112E, 23N
H2E, 22N

4.21E+02
4.58E+02
5.77E+02
4.81E+02
4.97E+02
4.50E402

4.51E+02
'7.09E+02
I.54E-K)3
8.70E402
9.81E+02
6.53E+02

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ I cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Linduy Light II Site
Detailed Overland Gamma Survey • Arc* H

Raw Dam and Corrected Net CPM*

Location • I cm NciCPM

II3E.27N
II3E.26N
II3E.23N
IIM-: 1 24N

4.4SE+02
4.59E+02
4.94E+02
4.94E+02

6.I9EK)2
7.16E+02
9.60E+02
9.60E«02

Location • Icm Net CPM

II4E.29N
1I4E.2MN
I14E.27N
1 14F. 26N
I14E.23N
II4E.24N

4.30E+02
8.64E+02
8.I9E+02
2.00E-K)!
8.39E+02
4.I1E+02

3.I4E+02
3.34E+03
3.23E+03
I.I5E+04
3.37E+03
3.WE+02

Location • Icm

USE, .ION
USE. 29N
II5E. 2HN
II5E. 27N
IISE.26N
USE. 23N
II. Mi. 24N

170B+02
5.(X)E^02
H52E+02
6.70E+02
6 I4E+02
8 64E+02
8 10PH 02

Net CPM

9.36E*OI
I.OOE+03
1.46E+03
2.1'>E>03
1 80E-»03
3. ME • 0.1
3.30E+03

Location
1161'.. TIN
1 16E. 30N
1 16E. 29N
1 16E. 28N
II6E. 27N
1 16E. 26N
I I6E.25N
1 16E. 24N

• Icm
2 4 I H H > 2
6.02E+02
I.32E+01
7.I8E+03
1 48E+03
I.ISE-K)!
7.7IE+02
9.02E+02

Net CPM
<BKG

I.7IE+03
A.72E+03
4.76E+04
7.83E+03
3.33E+03
28«)E+03
3.80E+03

Location

II7E. 30N
II7E. 29N
II7E. 28N
II7E. 27N
II7E. 26N
1 17E. 23N
II7E, 24 N
II7E. 23N
Il7li. 22N

• I c m

4.26E+02
3.33E+02
3.5IE+03
8.47E+02
8.37E+K)2
8.37E + 02
I .23E + 03
I .23EKI3
6. BOH M)2

Net CPM

486E»02
I.39E+03
3. 39li<04
3.42E 10.1
•3.33EKM
3.4«>l- : i t l3
h. t» 'n- i03
(i.tWI ;.K)3
2 121: » 01

Notes:
•Raw I cm data from 13 necond counts.
Average background (ai I cm - 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

Raw Data and Corrected Net CPM*

Location *1 cm Net CPM

USE, 29N
USE, 28N
USE, 27N
118E, 26N
118E, 25N
118E, 24N
11 8E, 23N
118E, 22N

3.54E+02
1.01E+03
7.38E+02
7.74E+02
1.55E+03
1.27E+03
7.80E+02
7.29E+02

<BKG
4.56E+03
2.66E+03
2.91E+03
8.32E+03
6.37E+03
2.95E+03
2.60E+03

Location *lcm Net CPM

11 9E, 28N
119E, 27N
119E, 26N
119E, 25N
119E, 24N
119E, 23N

4.67E+02
4.52E+02
5.89E+02
1.06E-H33
1.39E+03
6.43E+02

7.72E+02
6.67E+02
1.62E+03
4.91E+03
7.21E-K)3
2.00E-H)3

Location J *lcm | Net CPM |

120E, 24N| 6.69E+02 | 2.18E+03 1

Notes:
*Raw 1 cm data from 15 second counts.
Average background (a}\cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Lindny Light II Site
Detailed Overland Gamma Survey • Area 9

Raw Data and Corrected Net CPM*

Ixxation
I26E, 38N
I26E, 37N
I26E. 36N
I26E. 33N
I26E. 34N
I26E. 33N
I26E, 32N
I26E, 3 IN
I26EJJON
!26EL29N
I26E, 28N
I26EL 27N
I26E. 26N
I26E. 23N
I26E, 24N

•1cm
A.32E+02
6.AVE+02
6.88E+02
8.00E+02
699E+02
6.73E+02
6.98E+02
6.33E+02
6.50E+02
6.99E+02
7.03E+02
8.37E+02
7.24E+02
6.24E+02
6.33E+02

Net CPM
I.24E+02
I92E+02
2.6BE+02
7 I6E+02
3.I2E+02
2.08E+02
3.08E-H)2
1 36E+02
I.I6E+02
3,12E-K)2
3.28E+02
9.44E+02
4.12E+02
I.20E+OI
I..16E+02

Location
I27E. 38N
I27E. 37N
I27E. 36N
I27E. 33N
I27E. 34N
127E. 33N
127E. 32N
I27E. 3 IN
I27E. 30N
I27E. 29N
I27E. 28N
I27E. 27N
I27E. 26N
I27E. 23N
I27E, 24N

•Icm
6.R3E+02
6.93E+02
7.92E+02
I.06E+03
7.83E*02
6.SOE+02
6.30E+02
6.7IE*02
6.42E+02
6.70E+02
7.I1E+02
8.IOE-KJ2
6.81E-K)2
8.44E-KI2
6.18E+02

Net CPM
236E+02
2%E+02
684E+02
I.76E+03
6.48E+02
1 I6H-K12
3.60E+OI
200E+02
8.40E-K)!
I,%E-K)2
3.60E-H)2
7.36E+02
2.40E+02
8.92E+02
680E+OI

Location
I2HE, 3RN
I28E. 37N
I28E. 36N
I28E. 33N
I28E. 34N
I28E. 33N
I28E. 32N
I28E. 3IN
128E. 30N
I28E. 29N
I28E. 28N
I28E. 27N
I28E. 26N
I28E. 23N
I28E. 24N

• Icm
7.63E+02
KOIl->()2
7.93E+02
1 I4E+03
8,I2E-K)2
6.69E+02
6.32E*02
6.25E+02
6.44E^02
7.60E+O2
668E+02
7.27E*02
8.IOE+02
7.92E^02
6.40E+02

Net CPM
368E+02
720E+02
6%E*02
208E^03
764E+02
1 92E+02
440E+OI
I.60E+OI
9.20E+OI
3.36E-K)2
I.88E+02
424E-K)2
7.56E-K)2
6.84EH)2
760E+OI

Location
I29E. 38N
I29E, 37N
I29E. 36N
I29E. 33N
I29E. 34N
I29E. 33N
I29E. 32N
I29E. 3 IN
I29E. 30N
I29E. 29N
I29E. 28N
I29E. 27N
I29E. 26N
I29E. 23N
I29E. 24N

• I cm
8.28E+02
7.82E+02
7.73E-H)2
I.IIE+0.1
7.94E>02
8.43E+02
8.30E+02
7.3IE-H)2
6.30E^U2
6.43E+02
6.83E-H12
6.36E+02
7.57E+02
7.44E+02
6.40E+02

Net CPM
8.28E+02
6,44EX)2
6.I6E+02
I.%E+01
6.92E-M)2
8.88E-K)2
8.36E+02
4.40E+02
3.60E<-OI
8.HOE-K)!
2.36E+<)2
6.00E-K)!
5.44E+02
4.92E+02
7.60E*OI

Location
I30E. 38N
I30E. 37N
I30E. 36N
I.10E. 33N
I3UE. 34N
I30E. 33N
I30E. 32N
I30E. 3 IN
I30E. 30N
I30E. 29N
I30E. 28N
I30E. 27N
I30E. 26N
nOEjJSN
I30E. 24N

• I cm
643E+02
640E+02
9.80E+02
9.68E+02
I.06E+03
8.40E+02
837E+02
I.07E+03
664E-K)2
5.28E>02
3.33E-K)2
3.83E+02
7.44E+02
64()EH)2
6.40E-K)2

Net CPM
8.80EM)!
7.60E40I
I.44E^()3
I .39EMI3
I.76EHM
8.76E+02
864E+02
1 80E+03
I.72E+02

<BKO
<BKO
<BKO

4.92EH)2
7.60E+OI
7.60EMM

Notes:
•Raw I cm data from 13 second counts.
••Based on 3/14/94 measurements and additional measurements taken 3/21/94 and 3/22/94.
Average background ftfl I cm - 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.

Values in table represent the average of multiple measurements.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 9

Raw Data and Corrected Net CPM*

Location
13 IE, 38N
13 IE, 37N
13LE, 36N
13 IE, 35N
13 IE, 34N

>*131E. 33N
13 IE, 32N
131E, 31N
13 IE, 30N
13 IE, 29N
13 IE, 28N
13 IE, 27N
13 IE, 26N
13 IE, 25N
13 IE, 24N

*1 cm
7.04E+02
6.82E+02
9.25E+02
1.16E+03
1.07E+03
8.59E+02
9.11E+02
6.94E+02
5.64E+02
5.44E+02
6.36E+02
6.36E+02
7.26E+02
6.62E+02
6.44E+02

Net CPM
3.32E+02
2.44E+02
1.22E+03
2.16E+03
1.80E+03
9.52E+02
1.16E+03
2.92E+02

<BKG
<BKG

6.00E+01
6.00E+01
4.20E+02
1.64E+02
9.20E+01

Location
132E, 38N
132E, 37N
I32E, 36N
132E, 35N
132E, 34N
132E, 33N
132E, 32N
132E, 3 IN
132E, 30N
132E, 29N
132E, 28N
132E, 27N
132E, 26N
132E, 25N
132E, 24N

*I cm
6.46E+02
7.01E+02
4.80E+02
7.30E+02
6.82E+02
1.05E-KB
7.86E+02
4.51E-KJ2
2.98E+02
6.(X)E+02
6.30E+02
6.88E+02
6.30E+02
6.56E+02
6.06E+02

Net CPM
l.OOE+02
3.20E+02
8.63E+02
2.61E+03
2.27E+03
4.84E+03
3.00E+03
6.60E+02

<BKG
<BKG

3.60E+01
2.68E+02
3.60E+01
1.40E+02

<BKG

Location
133E, 38N
133E, 37N
133E, 36N
133E, 35N
133E, 34N
133E, 33N
133E, 32N
133E, 3 IN
133E, 30N
133E, 29N
133E, 28N
133E, 27N
133E, 26N
133E, 25N
133E, 24N

*lcm
7.19E+02
6.50E+02
4.44E-H)2
6.72E+02
1.28E+03
1.46E+03
1.02E+03
4.36E+02
4.21E-H)2
3.43E-K)2
6.41E+02
2.25E-K)2
6.47E+02
7.72E+02
6.77E+02

Net CPM
3.92E+02
1.J6E+02
6.12E+02
2.20E+03
6.44E+03
7.70E+03
4.63E+03
5.56E+02
4.51E+02

<BKG
1.99E+03

<BKG
1.04E+02
6.04E+02
2.24E+02

Location
134E, 38N
134E, 37N
134E, 36N
I34E, 35N
134E, 34N
134E, 33N
L14E, 32N
I34E, 3 IN
134E, 30N
134E, 29N
134E, 28N
134E, 27N
134E, 26N

134E, 24N

*lcm
5.86E+02
3.60E+02
4.03E+02
7.39E-H)2
1.70E+03
2.89E-K)3
4.74E+02
2.91E+02
1.17E+03
6.41E+02
9.67E+02
3.25E-HJ2
3.96E+02

7.19E+02

Net CPM
<BKG

2.59E+01
3.26E+02
2.67E+03
9.37E+03
1.77E+04
8.21E+02

<BKG
5.67E+03
1.99E+03
4.26E+03

<BKG
2.77E+02

2.88E+03

Location
135E, 38N
135E, 37N
135E, 36N
135E.35N
135E, 34N
135E, 33N
135E, 32N
135E.31N
135E, 30N
135E, 29N
135E, 28N
135E, 27N
135E, 26N
135E, 25N
135E, 24N

*1 cm
5.98E+02
5.32E+02
6.34E+02
8.24E+02
1.36E+03
1.46E+03
5.69E+02
3.97E-I-02
5.84E+02
5.69E+02
5.75E+02
1.59E+03
8.83E+02
4.48E+02
6.62E+02

Net CPM
<BKG

1.23E+03
1.94E+03
3.26E+03
7.00E+03
7.70E+03
1.48E+03
2.84E+02
1.59E+03
1.48E+03
1.52E+03
8.60E+03
3.67E+03
6.39E+02
1.64E+02

Notes:
'"Raw 1 cm data from 15 second counts.
**Bascd on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background (a). 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Linduy Light II Sue
Detailed Overland Gumma Survey • Area 9

Raw Data and Corrected Net CPM*

ilxxation
r!36E, 38N
I36E, 37N
I36E, 36N
I36E, 3SN
I36E, 34N
I36E, 3. IN
I16E, 32N
I36E, 3 IN
136E, 30N
136E, 29N
I36E, 2HN
136E, 27N
I36E, 26N
I36E, 23N
I36E, 24N

•1 cm
7.I6E«02
6.07E+02
8.02EKJ2
2.I8E+03
2.I8E+03
I.84E+03
4RIE-K12
3 H()R>02
3. WE « 02
4.4HE+02
4.I2E+02
I.I9E+01
•J.99E+02
4.99E+02
6.54EKJ2

Net CPM
3.KOE+02
1 75EH)3
3 . I IE+03
I.27E-KM
I.27E+04
I03E-KM
R70E+02
I65EM)2
249E*02
6.39E+02
3.HHE^02
98IE+03
4.48E+U3
9.95E+02
I.32E+02

Location
I37E, 38N
I37E, 37N
I37E, 36N
I37E, 33N
I37E, 34N
137E. 33N
I37E.32N
I37E, 3IN
137E, 3()N
I37E. 29N
I37E, 28N
137E, 27N
I37E.26N
137E, 25N
I37N.24N

•1cm
4 I9E+02
6.23E+02
698E>02
6.76E+02
8.29E+02
6.%E+02
I.34E+03
7.40E+02
4.20E+02
3.78E-I02
1.83E+02
3.80E+02
2.I5E+03
5.3IE+02
7.59E+02

Net CPM
4.37E+02
l.86Et()3
2.38E+03
2.23E+03
33()E*03
2.37F>03
6.86E+03
2.68E+03
4.44E+02

.51E-K)2
K6E-KI2

.f.HEH)2

.25E+04

.22F.+03
S.52E+02

Location
I38E. 38N
I38E. 37N
I38E. 36N
I38E. .15N
I38E. 34N
I38E. 33N
I38E. 32N
I38E. 3 IN
I38E. 30N
I38E. 29N
I38E. 28N
I38E. 27N
I38E. 26N
138E. 25N
I38E 24N

•Icm
422E-f()2
3 I2E«()2
3 3«>E+()2
4.56E+02
4.43R-f02
5.I9E+02
KOOE+02
442EM)2
431EK)2
367E>02
3.33E+02
4 I8E+02
2.69E>03
I. I4E+03
692E+02

Net CPM
4.38E+02
I.09E+03
1 27Ei03
693Et02
6 03E+02
I.I3E+03
3.09E+03
3.98E+02
5.21E-»02
7.47Et()l

<BKG
4.30Et()2
I.63E+04
2()8Et<)3
284E-KJ2

Notes:
•Raw I cm data front 13 second counts.
*• Based on 3/14/94 measurements and additional measurements taken V21/94 and 3/22/94.
Average background (tt\ I cm - 2484 CPM
Net CPM values in red are > background + 2 standard deviations.

Values in table represent the average or multiple measurements.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 10

Raw Data and Corrected Net CPM*

Location
I32E, 16N
132E, 15N
132E, 14N
132E, 13N

*l cm
2.30E+02
3.70E+02
3.20E+02
3.40E+02

Net CPM
<BKG

9.56E+01
<BKG
<BKG

Location
133E, 16N
133Ej_15N
133E,J4N
133E, 13N
133E, 12N

*lcm
2.44E+02
4.80E+02
8.50E+02
7.88E+02
6.94E+02

Net CPM
<BKG

8.63E+02
3.44E+03
3.0IE+03
2.35E+03

Location
134E, 16N
134E, 15N
134E, 14N
134E. 13N
134E, 12N
134E, UN

*lcm
pT79E+02
7.95E+02
1.35E+03
1.90E+03
8.66E+02
3.6&E+02

Net CPM
8.56E+02
3.06E+03
6.93E+03
1.08E+04
3.55E+03
H.17E-V01

Location
135E, I6N
135E, 15N
135E, 14N
135E, I3N
135E, 12N

*1 cm
3.H2E+02
6.69E+02
8.62E+02
9.72E+02
5.06E+02

Net CPM
1.79E+02
2.18E+03
3.53E+03
4.29E+03
1.04E+03

Location | * 1 cm | Net cpm |

136E, 13NJ4.14E+02| 4.02E+02|

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Linduy l-ighl II Site
Detailed Overland Gamma Survey • Area 11

Raw Dau and Corrected Ncl CPM*

luxation
IVJE, I5N
IIWE, UN
IVJE, MN

•lent
2.7SF.+02
4.13E+02
S.97E+02

Ncl CPM
<|}KO

3.4013+02
I.6RE+0.1

Location
I40E. I3N
I40E. I4N
I40E. UN

*lcm
4 «>1K*02
«%E+02
3.49E+02

Net CPM
9.5UiM)2
446E+03
I.14E+01

IxKation •Icm Net CPM |

I4IF, I4N
I4IE. UN

3 II I- f 02
440E+02

I08EMH
5.H4E+02

Ncxcs
•Raw I cm data from 13 second counts.
Average background to! I cm • 24X4 CPM.
Net CPM value* in red are > background + 2 standard deviations

Page 1 of 1 8/«y/<M



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 12

Raw Data and Corrected Net CPM*

Location
166E, 66N
166E, 65N
166E, 64N
I66E.63N
166E, 62N
166E.61N
166E.60N

*lcm
6.85E402
8.12E+02
4.94E+02
5.47E+02
7.43E+02
5.73E+02
4.02E+02

Net CPM
2.56E+02
7.64E+02
9.60E+02
1.33E+03
2.70E+03
1.51E+03
3.19E+02

Location
167E, 66N
167E, 65N
167E, 64N
167E, 63N
167E, 62N
167E.61N
167E, 60N

*lcm
6.80E+02
6.54E+02
7.83E-K)2
5.92E+02
6.89E+02
5.91E+02
4.85E+02

Net CPM
2.36E+02
1.32E+02
6.48E+02
1.64E+03
2.32E+03
1.64E-K)3
8.97E+02

Location
168E.66N
168E.65N
168E.64N
168E.63N
168E.62N
168E.61N
168E.60N

*1 cm
5.75E+02
7.46E+02
6.63E+02
6.54E+02
8.92E+02
6.98E+02
6.70E+02

Net CPM
<BKG

5.00E+02
1.68E+02
2.08E+03
3.74E+03
2.38E+03
2.19E+03

Location
169E, 66N
169E, 65N

**169E, 64N
169E, 63N
169E, 62N
169E, 6 IN
169E, 60N

*lcm
6.29E+02
7.54E+02
6.20E+02
1.14E+03
1.38E+03
1.43E+03
1.05E-H)3

Net CPM
3.20E+01
5.32E+02
1.84E-K)3
5.46E403
7.14E+03
7.49E+03
4.84E+03

Location
170E, 66N
170E, 65N
170E, 64N
170E, 63N
170E, 62N
170E, 61N
170E, 60N

*lcm
4.62E+03
1.08E+03
5.82E+02
1.26E+03
1.52E+03
1.69E+03
1.08E+03

Net CPM
2.97E+04
5.05E+03
1.57E+03
6.30E+03
8.11E+03
.9.30E+03
5.05E+03

Notes:
*Raw 1 cm data from 15 second counts.
"Based on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background (a) I cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.
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Linduy Light II Sue
Detailed Overland Gamma Survey • Area 12

Raw Dau and Corrected Net CPM*

Location
I71E, 66N
I7IE, 63N
I7IE, 64N
I7IE, 63N
I7IE, 62N
I7IE, 6IN
I71E,60N

• Icm
4.36E+02
I.17E+03
6.39E+03
I.2IE+03
1 14E-K)3
8r34E+02
5~58E+02

Net CPM
3 36E +02
3.67E+03
4.33E+04
3.93E+03
3.46E+03
347E+03
I.4IE+03

Location
I72E, 66N
I72E, 63N
I72E.64N
I72E, 63N
I72E, 62N
I72E, 6IN
172E, 60N

• Icm
4.32E+02
V.UE+02
84IH+02
I.IIEt03
I.05E-K)3
8.83E-K)2
544E+02

Net CPM
.V28E^02
3.87E+03
338E403
5.23E+03
4.84E^)3
369E+03
I.3IE+03

Location
173E, 66N
I73E, 63N
I73E, 64N
I73E, 61N
I73E, 62N
I73E, 6IN
I73E, 60N

•Icm
4.43E+02
7.84EH)2
I48EH)3
963E+02
I.06EX)3
6.3JE+Q2
3.12E+02

Net CPM
6 I9E+02
2 V8E+0.1
7.83E+03
4.24E+03
4.9IE-K)3
1 94E+03
IQ9Ei03

Location
I74E, 66N
I74E, 6.1N
I74E, 64N
I74E, 63N
174E, 62N
I74E, 6IN
I74E, 6<)N

*lcm
3.03E*02
I . I2E+(H
I.63EH)3
7.67E+02
9 I4E-K)2
369E-K)2
437E-KJ3

Net CPM
I.02E-K)!
3.32E*03
9.02E+03
2.86E+03
3.89E+03
1 48E+01
2.80E-K)4

Location
I73E, 66N
I7SE, 6.1N
I73E, 64N
173E, 63N
I73E. 62N
I73E. 6IN
I73E. 60N

* 1 cm
3.08E+02
I. IOE^OI
6.63E+02
9.40E+02
i .niE+m
6.40E+02
457E+02

Net CPM
I06E+01
5 I«>E>03
2 UE^OT
4.07E+03
456E+03
I.98E-K)!
702E+02

•Raw 1 cm data from 13 Mcond counts.
"Bated on VI4/94 measurement* and additional measurement! taken 3/21/<>4 and 3/22/04.
Average background ((Q I cm -2484 CPM
Net CPM valuei in red are > background •» 2 standard deviations

Values m table represent the average of multiple measurements.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 12

Raw Data and Corrected Net CPM*

Location
176E, 66N
176E, 65N
176E, 64N
176E, 63N
176E, 62N
176E, 61N
176E, 60N

*lcm
7.96E+02
1.48E-KI3
1.80E+03
1.33E+03
1.31E+03
8.53E+03
7.70E+03

Net CPM
7.00E+02
3.44E+03
4.72E+03
2.84E+03
2.76E+03
3.16E+04
2.83E+04

Location
177E, 66N
^TE^SN
177E, 64N
I77E, 63N
177E,62N^
177E, 6IN
177E.60N

*lcm
9.22E+02
1.48E+03
1.49E+03
1.23E+03
1.09E+03
8.46E+02
8.04E+02

Net CPM
1.20E+03
3.44E-K)3
3.48E+03
2.44E+03
1.88E+03
9.00E+02
7.32E+02

Location
178E, 66N
178E,65N
178E, 64N
178E, 63N
178E, 62N
178E, 61N
178E, 60N

*1 cm
8.04E+02
1.19E-H)3
9.62E+02
7.89E+02
8.10E+02
6.74E-H)2
6.92E+02

Net CPM
7.32E+02
2.28E+03
1.36E+03
6.72E-KJ2
7.56E+02
2.12E+02
2.84E+02

Location | *1 cm Net CPM 1

179E,65N|7.31E+02| 4.40E+02 |

Notes:
* Raw 1 cm data from 15 second counts.
**Based on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > background + 2 standard deviations.

Special readings taken along eastern guardrail south of Area 12 ( Same footnotes above apply).

Location
180E, 18E
180E, ON

*lcm
6.44E+02
6.56E+02

Net CPM
9.20E-KH
1.40E+02
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APPENDIX E2

DETAILED SURVEY DATA MAPS FOR AREAS 1-12



Lindsay Light I I Site

Detailed Overland ( iamma Survey - Area I

One (1) Meter Gr id , Nel CPM tti\ 1 cm Above Grade*

i 6 2 1 K K H

f > I N

O O O K U K )

27F.

">7N

in-:

Nel CPM

Rkg. + 2 Std. Dev.

Bkg t 2 Sid. Dev - !() x Bkg

27K 281-

Net CPM
[] <^ Bkg + 2 Sid. Dev

| > Bkg. > 2 Sid l)e\ - 10 \ Bkg.

ft/ I V/V4



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 2

One (1) Meier Grid, Net CPM @ 1 cm Above Grade*

9.34E+03

Net
CPM

6.23E+03-

3.11E+03

O.OOE+00
40E

30N
29N

28N /}
27N £

41E 42E

East->
43E

26N
44E

Net CPM

D< Bkg.+ 2 Std Dev.
| > Bkg. + 2 Std. Dev. -10 x Bkg.

30N

•29N

28N

27N

26N
40E 41E 42E 43E 44E

Net CPM
0< Bkg.+ 2 Std. Dev.

| > Bkg. + 2 Std. Dev. - 10 x Bkg.

•Background - 2484 CPM. Background + 2 Standard Deviations = 3114 CPM 8/19/94



Lindsay Light I I Site

Detailed Overland Guninia Survey - Area 1

One (I) Meier Gr id , Net (TM \a\ I cm Above Grade*

2 1 N

NetCPM

East ->

Net CPM
LJS-Bkg. \ 2 St. Dev.

|> Bkg -+ 2 Si Dev - Id x Bkg

12N

I IN

5 OH Ml-: 521-'.

Net CPM
H| < Bkg. i 2 Std Dev

| > Bkg + 2 Sid. Dev - 10 x Bkg

T I.11.,., !.,, I
~ ^ILUIIUUI



l . i iKls ; i \ LiglU I I S u e
DeUnled CXeiLmd (kimimi Survey - Are;i 4

One (I) Meier (ind. Nel (TM .«; I cm Above Cirade*

623E+03

Met
CPM

3.11E+03

O.OOE+00

58E 18N

62E

Net CPM
til < Bkg ' 2 Std Dev

I •> likg t 1 Sid Dev - 10 \ Bkg

2IN

20N

1VN

1KN

Ncl CPM
l< Bkg. + 2 Sid Dev

|> Bkg • 2 Sid Des - 10 \ Bkg

- 2484 CPM, Buckgiound *• 2 Sunidiird De\iuuoiis - ."t i 14 CPM 8/1M/94



Lindsay LiglH I I Site
IVlinli'il Ovi'rhmil fi:mim:i *SMIA .;v - A n_vi S

One (1) Mclcr Grid, Ncl CPM <a\ I cm Alxnc Grade*

Net
CPM

3.74E+04
3.43E+04
3.11E+04
2.80E+04
2.49E+04
2.18E+04
1 87E+04
1 56E+04
1 25E+04
9 34E + 03
623E+03
3.11E+03
O.OOE+00

East->

Ncl CPM

y < BkK ' 2 Std Dev

I > Bkg + 2 Sid Dcv - 10 x l l k g .

• > K l x B k g

6(ii-: 6 IF. 62I- 6xi;. 6';i-: 701-: 711- 721-; 7 IK ~i-\\:.

Net ( ' I 'M

ILJv Bkg * 2 Sid [Jcv

|-> Bkg t 2 Sid Dcv - 10 x B k g

•Background - 2484 CPM, Background +• 2 Standard Dc\u s = 3 114 CPM



l .mdsav I . iglu I I Site

Detai led ( h e r l a n d Gamma Survey - Area <>

One (1) Meier C i r id , Nel CPM <u :. 1 cm Above Grade*

Net
CPM

5 6 I [• ' 0-4
5 2<>i. '04
-4 9 x i ; K i 4
4 67KM14
4 .10K *04
4 05I-XI4
J 7 4 F M M
.1 4.11-. 04
.1 I I K - 1 ) 4
2 K O I - 1 1 04
2 491:104
2 1 X I ' ' U 4
I X 7 K M J 4
i sf,r: -04
] 2 M ' t 0 4
y 141 i in
6 I l l - . ( i . i
1 1 1 I - . t i l l
o m i l - ' i i i >

East-> ^ «3 ° r

Net CPM

[] < Bkg. i 2 Std. Dev

| > Bkg * 2 Std. Dev - 10 \ Bkg

| > 10 x Bkg - 20 x Bkg

8 -w, r>, .
-" ^"^

S7I-: 58I-: S9li 60I-. 611-: 62K 61H 64h 651-'. 66)-; 671

Net CPM

[J< Bkg i 2 Std Dev.

| > Bkg i 2 Std Dc\ - 10 x Bkg

10 x Bkg - 20 x B k g

h /1



Light II Sue
Details! Ovei land Cia inn ia Survey -Area 7

One (I) Meier Grid, Nel (TM M. 1 cm Alxive (irade*

Nel CTM

! i _Mkg , • 2 Ski i > c \ '

g • Hkg ' 2 SlJ Dcv - Id >. I lkg

g • II) x !ikg - 21.' \ ! iKg

g 21) \ I l k g - II) \ I lkg

[ J • 10 x Dkg - 40 \ I l k g

[J 40 x Ilkg. - .SO x I l k g

[_j 50 x Ilkg. - lOd K Hkg

U • 1(1(1 x I lkg

- 24iS4 i ' i ' M , Bai.kgroi.iiid • J buindard Dc\! 'is -- 3 1 14 LTM 8/ i v/94



l .mdsa> Liglu I I S u e
i ; i _ u n i i _ u i ) \ t _ l u i l i u C j u l l l l l l i l S u l \ l _ ^ - Al t . I 7

One ( 11 Mctci (ind. Net (.I'M <(i: I cm Above (iiade*

Nel (TM

30N
28N

26N
24N

22N
2ON

18N
16N

14N
12N

_Ukg ' 2 Sul Dcv

• Ukg < 2 Stcl Ucv - ID x Dkg

• 10 v Hkg - 20 x Hkg
• 20 \ Ukg - 10 \ Mkg

10 \ Ilkg - 'III x Ilkg

•III x Hkg - Mi x Hk6.

Ml \ Ilkg. - 1 (1 (1 x Hkg
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Lindsay Light I I Site
Detailed (Xeiland Gamma Survey - Area 8

One (I) Meier Grid, Net CPM ,uj I cm Above Grade*

2.491; MM
2 I 8 1 - < 04
I X7|-!M)4
I 5 6 I - I O - 4
I 2?F.
9
6 2.1I-.

lil 1 il i ' i nil

East->

Net CPM

y< Bkg. t 2 Sid. Dev

|> Bkg t 2 Std. Dev - 10 x Bkg

\> 10 x Bkg -20 \ B k g

j > 20 x Bkg

Net CPM

jj< Bkg » 2 Sid Ucv

\> Bkg i 2 Sid Dev - 1

|> 10 x B k g - 20 x B k g

\> 20 x Bkg.

x Bkg

'background - 2484 CPM, iJad.grour.d * 2 Staiidard Dc\m s = .1114 Ci'M 8/1



l.indsas Light II Site
Del.nled O\eiland Gamma Suivev - Area V

One (I) Meier Grid, Net ('I'M -ii\ I em Above Grade"

Net
CPM

East->

36N

34 N

SON
t
o
2

Net CPM

[] < Bkg. i 2 Std Dev.

I > Hkg t ? Std Uev - HI >: !3.k«

MM: i.u.i-: i .i7h nxi-;I26I'! 127I'. 12X1', 12'Jli 1.101-: 1.1II- 1.121-'. I .111-

Nei CPM

[j 1- Bkg > 2 Sid De\

-- Liki: f- 2 Std !)e\ Id \ bki

2 Siunuaru Lie\iuuoiUi - M 14 Ci'M «/1 i;,"J4



l.mdi>a\ Ugli i I I Sue
Deta i led Overland Gamma S u r v e v - Aiea 10

One (I) Meier Grid, Net (TM i^; I em Above Grade*

I 2MiMi4

i Net
i CPM

16N

IDN

12N
o
2

133E
134E

East->
135E

11N

136E

Net CPM

< Bkg t 2 Sid Dev

> Bkg f 2 Std Dev - !0 x Hkg

I 12I- I IAI-

Nel C'I'M
. 2 Sid Dev

l ikg *- 2 Std Dev \ H k g

••: ,- i s I 'M »/ i V/V4



Lindsay Light I I Site
Detailed Overland Gamma Survey - Area I I

One (I) Meter Grid, Net CPM ui. I em Above Grade*

2 IF Kll

Net
CPM

140E

East->

15N

14N

13N

141E o
2

Net CPM

1 < Bkg -t 2 Std. Dcv

| > B k g + 2 Std Dev. - 10 x Bkg

Net CPM

| < Bkg. -» 2 Std Uev

| > B k g » 2 Std Dcv - 10 x Bkg

aa^oLiiid - 2484 CPM, Baukgiouiid * 2 Slandard Deviat ions - 3 1 1 4 CPM



Lindsay l.ighl II Site
Detailed Overland Cianiuia Survey - Area 12

One (I) Meter Cind, Ne' CI'M \u\ I cm Above (iiade*

Net
CPM

4 1(>I. "04
4 05K-I04
1 74F.I04
I -4 IK i 0-1
3.11HMM
2 KOI-. i-04
2 49KKM
2 1 HI- KI4
l.871ii-04
1 561-.I04
1 2.M-. i ( )4
'> 141 id)
(-. 21! !!!.!
.< 1 II-. Hil

1) 1)01; i ( ) l )

166E
169E

172E
175E

East->

Net CPM

0 < Hkg. ) 2 Std. Dev-

il > Bkg + 2 Sid Dev. - II) x Ukg

g -- HI \ Ukg - 2U \ Bkg.

Net CPM

|]<; Rkg f 2 Std. Dev

| • Bkn t 2 Std Dev - Id \ Hku

> 10 x Ukg - 2 0 x B k g

- 24.S4 CPM, Background f 2 Standard Devi 8 1 i i i /i i i
/ i V/ V t



APPENDIX F

DETAILED SURVEY DATA COMPARED TO THREE TIMES BACKGROUND



APPENDIX Fl

DETAILED SURVEY DATA - RAW AND CORRECTED NET CPM



Lindsay Light II Sue
Detailed Overland Gamma Survey • Area I

Raw Data and Corrected Net 0PM*

Location
27E. 6IN
27E. 60N
27G. 59N
27E, 58N
27E. J7N

•Icm
I.76E+03
I.X4E+03
I.64E+03
I.69E+03
I.67E+03

NctCPM
I.04E+03
I.20E+03
796E+02
8%EH)2
X.56E+02

Location
28R. 61 N
28E. 6UN
WE. V)N
28E. S8N
!8E. S7N

•Icm
232E+01
2.33E+01
I.72E>01
I62E+03
1 59E+03

Net CPM
2 .16K-MM
2.181-M).!
«>56F.i()2
756E+02
fi.%E+02

Location
2<>E. 6IN
2«)E. W)N
29E. 59N
29E. 58N
29E. 57N

•Icm
2.06E+01
1.S2E40.1
2 IOE+01
I.61E+01
I.47E+01

Net CPM
I64E+01
4. ME +0.1
I.72E+03
7.76E+02
4.36E+02

Location
10E. 6IN
30E. W)N
JOE. 5«>N
10E. 58N
.10E, 57N

*lcm
I.03E+03
2.1IE+01
I.73E+03
I.5IE+03
I.47E+03

NctCPM
•HKG

2 .14E»03
I.02E+01
S.36E+02
4.ME+02

Location
1IE. 6IN
UK, 6IIN
HE. 5«>N
3 IE. 58N
HE. S7N

•Icm
I.23E+03
I.39E+03
I.99E+03
I.37E+03
I.64E+03

Net CPM
l.60EtOI
2.%K+02
I.SOEH)3
6.56E+02
7.%E+02

Notes:
•Kaw 1 cm data from 10 second counts.
Average background (Oi I cm - 2484 CPM.
Net CPM values in red arc > 3 x background.

Page I of I 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 2

Raw Data and Corrected Net CPM*

Location
40E, 30N
40E, 29N
40E, 28N
40E, 27N
40E, 26N

*1 cm
1.20E+03
1.25E+03
1.29E+03
1.30E+03
1.29E+03

Net CPM
<BKG

1.60E+01
9.60E+01
1.16E+02
9.60E+01

Location
4 IE, 30N
4 IE, 29N
4 IE, 28N
41E, 27N
4 IE, 26N

*lcm
.28E+03
.36E+03
.43E+03
.39E+03
.34E+03

Net CPM
7.60E+OI
2.36E+02
3.76E+02
2.96E+02
1.96E+02

Location
42E, 30M
42E, 29N
42E, 28N
42E, 27N
42E, 26hi

*lcm
1.20E+03
1.27E-K)3
4.79E+03
2.51E+03
1.91E-H)3

Net CPM
<BKG

5.6QE-KH
7.10ErH)3
2.54E+03
1.34E+03

Location
43E, 30N
43E, 29N
43E, 28N
43E, 27N
43E, 26N

*lcm
1.29E+03
1.24E+03
1.53E+03
1.86E+03
1.38E+03

Net CPM
9.60E+01

<BKG
5.76E+02
1.24E+03
2.76E-H)2

Location
44E, 30N
44E, 29N
44E, 28N
44E, 27N
44E, 26N

* lcm
1.28E+03
1.53E+03
2.53E+03
1.96E+03
1.34E+03

Net CPM
7.60E+01
5.76E+02
2.58E+03
I.44E+03
1.96E+02

Notes:
*Raw 1 cm data from 30 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.

Page 1 of 1 8/19/94



Lindsay Light II Site
Deluded Overturn! (iummu Survey • Area 3

Raw Data OIK! Corrected Net CPM*

Location

49E, I5N
49E, I4N
49E. UN

•Icm

6 I2E402
7 IIE+Q2
7.39E+02

Net CPM

<BKQ
3.60E+02
5.52E-K)2

Location
SUE. 2 IN
SUE. 20N
50E. \W
SUE. 18N
50E. I7N
SOE. ISN
SUE. I4N
5UE. UN
SUE. I2N

* 1 cut
S.S7E102
S83E+02
6.34E+02
648E+02
6.26E+03
6.IOE+02
874R402
6K4I-+02
A.49EiU2

Net CPM
<BKG
<BKG

520E+OI
1 ()8Et02
? 2<il-u»4

<BKO
1 OIE^OI
2.52KHI2
1 I2li»()2

Ixx^tlion
ME. 2IN
5 IE. 20N
5 IE. ION
SIE. IKN
3 IE, 17N
SIE. I6N
SIE. ISN
SIE. I4N
SIE. I3N
SIE. I2N
SIE. UN

•1 cm
8H7UHI2
1 SOEtOJ
J84E+01
1 89E+01
I.87E+01
1 26E+01
I.SSEH)!
2.84E+01
106HH)1
9.90E402
8.13E-»02

Net CPM
1 06Et()3
1.52EMH
I..>')J'.IU4
508E+03
S.OOE+03
2.56E+03
1.72EM).!
K K K l ' M t t
V 7<>I'M)I
1 48E+01
8.48E+02

Locution •Icm Net CPM

52E. 20N
S2E. I9N
S2E. I8N
52E. I7N
S2E. I6N
52E. ISN
52E. I4N
52E. UN

7 I4li»02
942E»02
I.U2E-HH
953E+02
I(WE^03
8.S9EK)2
«>«>5E-02
8.62E»U2

V72Et()2
1 28E+03
1 60E+03
1 33E+03
1 88E^03
«)S2E»02
I.SOEtOl
•>64EU)2

Notes:
•Raw 1 cm data from IS iccond counts.
Average background (tf> I cm - 2484 CPM.
Net CPM values in red are > 3 x background.

Page 1 of 1 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 4

Raw Data and Corrected Net CPM*

Location
58E, 22N
58E, 2 IN
58E, 20N
58E, 19N

*1 cm
6.78E+02
1.08E+03
8.61E+02
1.05E+03

Net CPM
2.28E+02
1.84E+03
9.60E+02
1.72E+03

Location
59E, 22N
59E, 2 IN
59E, 20N
59E, 19N
59E, 18N

*1 cm
7.36E+02
1.06E+03
1.09E+03
1.28E+03
8.48E+02

Net CPM
4.60E+02
1.76E-KH
1.88E+03
2.64E+03
9.08E402

Location
60E, 22N
60E.21N
60E, 20N
60E, 19N
SOE, 18N

*1 cm
7.07E+02
1.19E+03
1.16E+03
1 .06E+03
7.61E+02

Net CPM
3.44E+02
2.28E+03
2.16E+03
1.76E+03
5.60E+02

Location
6 IE, 22N

6 IE, 20N
61E, 19N
61E, 18N

*lcm
8.19E+02

5.04E+03
3.72E+03
3.38E+03

Net CPM
7.92E+02

2.56E+03
I.24E+03
1.24E+03

Location
62E, 22N
62E, 2 IN
62E, 20N
62E, 19N
62E, 18N

*1 cm
9.79E+02
9.50E+02
1.60E+03,
8.85E+02
8.35E+02

Net CPM
1.43E+03
1.32E+03
3.92E+03
1.06E+03
8.56E+02

Notes:
'Raw 1 cm data from 15 second counts.
Average background (§ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.

Page 1 of 1 8/19/94



Lindsay Light II Stic

Deluded Overland Gamma Survey - Area 5
Raw Dam and Corrected Net CPM*

Location
60E, 30N
60E, 29N
60E~ 28N
60E; 27N
60E, 26N
60E7 25N

•Icm
6.37E+02
6.99E-K)3
8.90E+03
I.OOE+03
9.35E+02
72IE^02

Net CPM
640E40J
2 5.M't(|4
1 ) 1 17 4 1* 1.1
* 'It-.' Y'*V

1 32B+03

400E-K)2

A
\
4
4
3
1
2

Location
6IE,_ ION
6IEL 29N
6IE, 2KN
6IE, 27N
6 IE, 26N
6IE, 25N

•Icm
7.05E+02
7 37E-H)2
I.02E«-03
I.27E+03
I.2IE+0.1
8.50E+02

Net CPM
1.16E+02
3.44E+02
l.60Et()3
2.60E+03
2.36E+03
9 I6E-KJ2

Location
62E. WN
62E. 20N
62E. 2HN
62E. 27N
62E. 26N
62E. 23N
62E. 24N

•Icm
703E+02
6.79E+02
K.IME-K)2
I.22E+Q3
I63E+03
1 80E+03
1 42E+03

Net CPM
1.2KE+02
232E+02
788E+02
2.40E+03
404E+03
4.72Ef03
120E+03

Location

63E. 20N
63E. 28N
63E. 27N
63E. 26N
63E. 25N
ME. 24N

•Icm

6.4<>Iii (H
7.H2E+03
I.7IK>01
1 9IE+03
2.57Et01
I.I5E+03

Net CPM

'! l - l l -HM
.' KKI'M).|

4.36E+03
5. 16E+03 .
7 HOI' MH

2.I2E+03

Notes:
•Raw I cm data from 15 second counts.
Average background (a\ I cm - 2484 CPM.
Net CPM values in icd arc > .1 x background

Page 1 of4 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 5

Raw Data and Corrected Net CPM*

Location

64E, 29N
64E, 28N
64E, 27N
64E, 26N
64E, 25N
64E, 24N
64E, 23N
64E, 22N
64E, 21N

*lcm

6.77E+02
8.2IE+02
2.19E-H)3
1.87E+03
2.15E-H)3
1.23E+03
1.19E+03
9.54E+02
9.95E+02

Net CPM

2.24E+02
8.00E+02
6.28E+03
5.00E+03
6.12E+03
2.44E+03
2.28E+03
1.33E+03
1.50E+03

Location

65E, 29N
65E, 28N
65E, 27N
65E, 26N
65E, 25N
65E, 24N
65E, 23N
65E, 22N
65E, 2 IN

*lcm

6.66E+02
9.01E+02
.93E+03
.78E-K)3
.94E+03
.4IE+03
.45E+03

9.68E+02
9.12E+02

Net CPM

1.80E+02
1.12E+03
5.24E+03
4.64E+03
5.28E+03
3.16E+03
3.32E+03
1.39E+03
1.16E+03

Location

66E, 28N
66E, 27N
66E, 26N
66E, 25N
66E, 24N
66E, 23N
66E, 22N
66E, 2 IN
66E 20N

*lcm

7.81E+02
1.44E+03
2.48E+03
1.86E+03
1.72E+03
I.14E+03
9.94E+02
9.89E+02
8.61E+02

Net CPM

6.40E+02
3.28E+03
7.44E+03
4.96E+03
4.40E+03
2.08E+03
1.49E+03
1.47E-H)3
9.60E-K)2

Location

67E, 29N
67E, 28N
67E, 27N
67E, 26N
67E, 25N
67E, 24N
67E, 23N
67E, 22N
67E, 2 IN
67E, 20N

*lcm

6.94E+02
7.97E+02
1.28E+03
1.66E+03
1.61E-K)3
1.36E+03
1.64E+03
1.22E+03
9.78E+02
9.46E+02

Net CPM

2.92E+02
7.04E+02
2.64E+03
4.16E+03
3.96E+03
2.96E+03
4.08E+03
2.40E+03
1.43E-K)3
1.30E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in reel are > 3 x background.

Page 2 of4 8/19/94



Lindsay Light II Site
Detailed Overland Gamnui Survey - Area 5

Raw Data and Corrected Net t'PM*

Location

68E. 29N
68E. 28N
68E. 27N
68E. 26N
68E. 23N
68E. 24N
68E. 23N
68E. 22N
68E. 2 IN

• Icm

6.90KH)2
828E+02

.QIE+03
35E+03
83E+03
64E-KI1
19EH)3
G9E+03

9.02E+02

NetCPM

2.76E+02
828E+02
I56E403
2.92E+03
4.84E-K)3
4.08E+03
2.28E+03
I.88E+03
I.I2E+03

Location

69E. 29N
69E. 2HN
69E. 27N
69E. 26N
69E. 25N
69E. 24N
69E. 23N
69E. 22N
69E, 2 IN

• I c m

7J2F.H)!
828E+U2
988E+03
1 32E+03
1 78E+03
2.78F.401
1 46E+01
1 28E+01
9.74E+02

Net CPM

. > ( > K l ' i ( M
828Et02
\ V O I ' M I - I

280E+03
464E>03
8 ( i 4 l > K M
3.36O03
2.64E+03
I4IE+03

Location

70E. 29N
70E. 28N
70E. 27N
70E. 26N
70E. 25N
70E. 24N
70E. 23N
70E. 22N
70E, 2 IN
70E. 20N

• I c m

747E+02
818h'02
I. I IEt03
1 74E^03
I73E^03
2.45E^01
353E»03
2.4IE^U3
9.29E+02
9.37E+02

NetCPM

V04EI02
868Et()2
1%E^03
4.48E^03
444E+03
732E+03
i K.I: MM
7.I6E+03
1 23E+03
I.26E+03

Location

7 IE. 2«>N
7IE. 28N
7 IE. 27N
7 IE. 26N
7 IE. 25N
7IE. 24N
71E. 23N
7IE. 22N
7IE. 2IN
7 IE. 20N

•1 cm

7.1 W* 02
8.73Ei()2
I.03E^03
I.67E-HK1
l.62Ei()3
444H-HH
3.I7E103
224EK)3
I.()6EH)3
8.78E«()2

Net CPM

V92E^02
I.02E>0.3
1.64E+03
420E-K)3.
4.(X)EH)3
i sic: KM
i i»:»r.M)4
648E-I01
1 76EHH
I.03E+03

•Raw I cm data from IS ucond counts.
Average background tioj I cm - 2484 CPM.
Net CPM values in red are > 3 x background.

Page 3 of 4 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 5

Raw Data and Corrected Net CPM*

Location *lcm Net CPM

72E, 29N
72E, 28N
72E, 27N
72E, 26N
72E, 25N
72E, 24N
72E, 23N
72E, 22N
72E, 2 IN
72E, 20N
72E, 19N

7.71E+02
8.92E+02
1.12E+03
1.77E+03
2.13E-H)3
3.00E+03
4.48E+03
2.28E+03
I.75E+03
9.12E+02
8.41E+02

6.00E+02
1.08E+03
2.00E-H)3
4.60E+03
6.04E+03
9.52E-K)3
1.54E+04
6.64E+03
4.52E+03
1.16E+03
8.80E+02

Location *lcm Net CPM

73E, 29N
73E, 28N
73E, 27N
73E, 26N
73E, 25N
73E, 24N
73E, 23N
73E, 22N
73E, 2 IN
73E, 20N

7.10E+02
9.30E+02
1.43E+03
1.50E+03
2.51E-H)3
3.60E+03
4.66E+03
2.43E+03
1.34E+03
8.57E-K)2

3.56E-K)2
1.24E+03
3.24E403
3.52E-K)3
7.56E+03
1.19E+04
1.6212+04
7.24E+03
2.88E+03
9.44E+02

Location *lcm Net CPM

74E, 28N
74E, 27N
74E, 26N
74E, 25N
74E, 24N
74E, 23N
74E, 22N
74E, 2 IN
74E, 20N
74E, 19N

9.08E+02
1.27E+03
1.56E+03
2.43E+03
6.15E-KJ3
4.42E+03
1.40E-K)3
1.07E-KJ3
1.30E+03
1.46E+03

1.15E+03
2.60E+03
3.76E+03
7.24E+03
2.21E+04
I.52E+04
3.12E+03
1.80E+03
2.72E+03
3.36E+03

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Lindsay Light II Sue
Deluded (Xcrlund Guinniu Survey - Area 6

Raw I>ota and Corrected NCI CPM»

Location] * 1 cm | Net cpm

37Ej3N|l.46EM)3|3.36E*03

Loctilionl * lcm iNcicpm

38E, 2N|7.20P.-»02|.V%E+02

Louilton *lcm

**59E, UN
•*S9E. ION
•*S9E, 9N
•*S9E, 8N
59E, 7N
39E, 6N
59E, 5N
59E. 4N
39E, IN
59E. 2N
.WE. IN

(i.9IE*02
7.S1E+02
7.I8E+02
698E+02
7.IKE+02
7 38E+02
706EI02
748EMJ2
209E+03
I.I7E+03
76IE+02

Net CPM

2KOHt()2
526E+02
V88E+02
r08E>02
1 88E+02
468E«()2
V4()Ef02
3.08E+02
588EHH
220E+03
3.60E+02

Local ion
>«*on I2N
>*6()E UN
>*6()E ION
>«60E 9N
»•«)£ 8N
60E. 7N
6UE. 6N
(ME, 5N
6UE. 4N
60E. IN
60E, 2N
6UE, IN
60E, ON

0 1 cm
7.24E-HI2
K.93E«02
I08E»()1
7.89E+02
7.91E+02
7.40E+02
9.90EK)2
I(M)E+01
8.30E-f01
2 (ME* 01
«)20Ei02
7.76E+02
7.04E-»02

Net CPM
4 I2EH)2
1 .09E+01
1 82E+0.1
6.72E+02
6.86E+02
4.76E-f02
I.48E»03
I.32EMH
1.1 31'. MM
568E+01
I.20E-MH
6.20E+02
1.12EM)2

Location
'•61E I2N
'•6 IE UN
'*6IE ION
'•6 IE 9N
'•6 IE 8N
'*6IE 7N
6IE. 6N
6 IE. 3N
6IE. 4N
6IE. IN
6IE. 2N
6IE. IN
6 IE. ON

•1 cm
K.06H+02
I02E+01
I08E>U1
816E+02
1 1IE+03
1 .02E*0.1
I62E+01
220I'.M)1
1 8IE+01
.VIlE^Ol
7.92E-»02
744EMJ2
7.I9E+02

Ncl CPM
718EH)2
I.39E+03
IJJ4E+01
8.60E+02
2.74E+03
I6IE+01
4,(K>E+()1
612EMH
4.76E^01
1 001-104
684E-f02
492E^02
1.92E+02

Notes:
'Raw I cm data from 13 second counts.
**Based on 3/14/94 measurements and additional readings taken 5/21/94 and 3/22/94. Values in table represent the average or multiple measurements.
Average background (a\ I cm - 2484 CPM.
Net CPM values in red are > 1 x background,
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Lindsay Light II Sile
Detailed Overland Gamma Survey - Area 6

Raw Data and Corrected Net CPM*

Location
»*62E. 12N
>*62E. UN
"*62E. ION
"*62E. 9N
>*62E. 8N
"*62E. 7N
62E, 6N
62E, 5N
62E, 4N
62E, 3N
62E, 2N
62E, IN
62E, ON

*lcm
7.89E+02
8.30E+02
1.73E+03
L.15E+03
8.00E+02
1.18E+03
8.83E+02
8.45E+02
1.90E-K)3
4.46E+03
8.81E+02
7.12E+02
6.82E-H)2

Net CPM
6.72E+02
8.36E+02
4.44E+03
2.12E+03
7.14E-K)2
2.22E+03
1.05E+03
8.96E+02
5.12E+03
1.54EH-04
1.04E+03
3.64E+02
2.44E+02

Location
**63E, 12N
**63E, UN
**63E, ION
**63E, 9N
**63E, 8N
**63E, 7N
**63E, 6N
**63E, 5N
**63E, 4N
**63E, 3N
**63E, 2N
**63E, IN
63E, ON

*1 cm
8.15E+02
8.09E+02
9.33E+02
8.66E+02
8.63E+02
1.65E+03
1.30E+03
9.82E+02
1.50E+03
2.44E+03
9.32E+02
7.27E-I-02
7.68E+02

Net CPM
7.74E+02
7.50E+02
1.25E+03
9.78E+02
9.68E+02
4.12E+03
2.70E+03
1.44E+03
3.50E+03
7.28E+03
1.24EH-03
4.24E+02
5.88E+02

Location
64E, 12N

>*64E. UN
"*64E ION
>*64E 9N
"*64E. 8N
>*64E. 7N
"*64E 6N
"64E 5N
"*64E. 4N
"*64E 3N
"64E. 2N
^*64E. IN
64E, ON

*1 cm
8.04E+02
7.79E+02
1.01E+03
1.24E+03
8.64E-H02
1.21E-K)3
I.23E+03
1.21E+03
2.83E+03
2.37E+03
1.14E^03
7.80E+02
7.17E-K)2

Net CPM
7.32E+02
6.32E+02
1.55E+03
2.46E+03
9.72E+02
2.36E+03
2.44E+03
2.36E+03
8.84E+03
6.98E+03
2.08E+03
6.34E+02
3.84E-1-02

Location
65E, 12N

"*65E. UN
**65E ION
"*65E 9N
>*65E. 8N
••*65E. 7N
"*65E. 6N
>*65E. 5N
**65E. 4N
**65E. 3N
"*65E. 2N
65E, IN
65E, ON

*lcm
7.73E+02
7.96E+02
8.56E+02
9.12E+02
8.79E+02
9.80E+02
1.03E+03
1.40E+03
1.69E+03
3.82E+03
1.21E-K)3
9.30E+02
9.74E+02

Net CPM
6.08E+02
7.00E+02
9.40E+02
1.16E+03
1.03E+03
1.43E-K)3
1.62E+03
3.10E-K)3
4.28E+03
1.28E+04
2.34E+03
1.24E+03
1.41E+03

Location
66E, 12N
66E, UN
66E, ION
66E, 9N
66E, 8N
66E, 7N
66E, 6N
66E, 5N
66E, 4N
66E, 3N
66E, 2N
66E, IN
'*66E ON

*lcm
7.85E+02
8.40E-H)2
9.12E+02'
9.44E+02
1.04E+03
1.23E+03
1.39E+03
1.47E+03
1.40E+03
1.84E+03
1.18E+03
1.19E+03
9.62E+02

Net CPM
6.56E+02
8.76E+02
1.16E-KJ3
1.29E+03
1.68E+03
2.44E-K)3
3.08E+03
3.40E+03
3.12E+03
4.88E+03
2.24E+03
2.28E+03
1.36E+03

Notes:
*Raw 1 cm data from 15 second counts.
**Based on 5/14/94 measurements and additional readings taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background @ 1cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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LnuUuiy Light II Sue
Detailed Overland Gontinu Survey - Area (>

Raw DoUi uiul Corrected Net CPM»

location
67E. I2N
67E. UN
67E. ION
67E. 9N
67E. 8N
67E. 7N
67E. 6N
67E. 5N
67E. 4N
67E, 3N
67E. 2N
67E. IN
67E. ON

• I c m
8.5IE+02
7.98E+02
8.69E+02
9.74Et02
1 30E+03
2.6IE+03

.47E>03

.47E+03

.27E+03
244E+03

140*03
.57EK)3
.02E+03

Net CPM
9.20E*02
708E+02
992E+02
I41E+03
2.72E+03
7%I' i01
340EH)3
3.40E+03
2.60E+03
728EK)3
2.08EH)3
3.80E>03
I60E+03

Location
68E. I2N
68E. UN
68E. ION
68E. 9N
68E. 8N
68E. 7N
68E. 6N
68E. 5N
68E. 4N
68E. 3N
68E. 2N
68E. IN
68E. ON

• I c m
K68E*02
9.03Et()2
9.13E+02
I.08E+03
2.I7E+03
1 40E^>4
3.88E+03

07E-K)3
.20E+03

9O6E+03
SIEi03

.47E+03

.09E-KJ3

Net CPM
9H8Et02
I . I3E+03
1 I7E^>3
1 84EK)3
620E+03
5 . 3 S I - I 0 4
1 ..'IOI-I04
1 KOE-KI1
2.32E^)3
3 • J K I - 1 0 4
356E+03
3.40E+03
I.88E+03

lx)culion
69E, I2N
69E. UN
69E. ION
69E. 9N
69E, 8N
69E, 7N
69E. 6N
69E, 5N
69E. 4N
69E. 3N
69E. 2N
69E, IN
69E. ON

• I c m
8.39EHJ2
9 12E+02
943Et02
I.3IE-»03
7.89E^03
9 3 2 E M J 3

I8E+03
I7E+03

.I7E+03
2.66EMJ3

.(ME+03

.43E+01

.22E+0.1

Net CPM
872E+02
l.(6Ei03
I.29E+03
2.76E^03
2 . 9 I I - M M
\ 4 K I - I 0 4
224E+03
220E+03
220E+03
K I6li (01
I6KE-K11
3.32E+03
2.40E+03

locution
70E. I2N
70E, UN
70E. ION
70E. 9N
70E. 8N
70E. 7N
70E. 6N
70E, 5N
70E. 4N
70E, 3N
70E, 2N
7(JE, IN
70E. ON

• 1 cm
89IEH)2
957E+02
M2Et03
398E+03
5.98E+03
I.69E+03
I.45E+03
1 I9E+03
I03E+03
203E+03
I.04E+03
9.47Et()2
8.30E402

Net CPM
I.08E+03
I.34E+03
2(K)E>03
1 341-104
2 141- »04
428E+03
3 32E+03
228E+03
I.72E+03
564E^()3
1 6KE+03
1 30E+03
836E+02

l^ocation
7IE. I2N
7IE. UN
7IE. ION
7 IE. 9N
7IE. 8N
7IE. 7N
7 IE. 6N
7 IE. 5N
7IE. 4N
7 IE. 3N
71E. 2N
7IE. IN
7 IE. ON

• I c m
9 5<>lit02
1 I9E+03
I.74E-K)3
263E+03
I03E+03
965E+02
I.I7E+03
1 IOE+03
9.55E^03
3.77Et()3
1 23E+03
8 IHEi02
7.7IE+02

Net CPM
1 34Et03
2.28E+03
448E403
8. 121- 10 »
!64Ef01
I.38EH)3
220E+03
l.92Et03
3 S7I- I04
1 2M' i04
252E+03
7.88Ef02
6(X)E+02

Notes:
•Raw I cm data from 15 second counts.
••Based on 5/14/94 measurements and additional readings taken 5/21/94 and 5/22/94
Average background (d) 1cm • 2484 CPM.
Net CPM values in icJ are > 3 x background

Values in table represent the average or multiple measurements.
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Lindsay Light II Site
Detailed Overland Gainina Survey - Area '

Raw Data and Corrected Net CPM*
^ocation

72E, 30N
72E, 29N
72E, 28N
72E, 27N
72E, 26N
72E, 25N
72E, 24N
72E, 23N
72E, 22N
72E, 2 IN
72E, 20N
72E, 19N
72E, 18N
72E, 17N
72E, 16N
72E, 15N
72E, 14N
72E, 13N
72E, 12N
72E, UN
72E, ION
72E, 9N
72E, 8N
72E, 7N
72E, 6N
72E, 5N
72E, 4N
72E, 3N
72E, 2N
72EL IN
72E, ON

*lcm
2.95E+02
3.30E+02
4.30E+02
7.04E+02
1.22E+03
1.57E+03
2.35E+03
3.55E+03
1.80E+03
1.10E+03
2.30E+02
4.12E+02
4.19E+O2
4.56E+02
4.00E+02
4.44E+02
5.54E+02
6.65E+02
1.68E+02
6.32E+02
5.09E+02
4.47E+02
4.27E+02
4.11E+02
4.70E+02
4.11E+02
5.25E+02
3.57E+03
1.02E+02
1.39E+02
3.68E+02

Net CPM
<BKG
<BKG

5.14E+02
2.42E+03
6.02E+03
8.46E+03
I.39EHM
2.23E+04
I.01E+04
5.19E+03

<BKG
3.88E+02
4.37E+02
6.95E+02
3.05E+02
6.12E+02
1.38E+03
2.15E+03

<BKG
1.92E+03
1.06E-K)3
6.32E+02
4.93E+02
3.81E+02
7.93E+02
3.81E+02
1.18E+03
2.24E+04

<BKG
<BKG

8.17E+01

^ocation
73E, 30N
73E, 29N
73E, 28N
73E, 27N
73E, 26N
73E, 25N
73E, 24N
73E, 23N
73E, 22N
73E, 2 IN
73E, 20N
73E, 19N
73E, 18N
73E, 17N
73E, 16N
73E, 15N
73E, 14N
73E, 13N
73E, 12N
73E, UN
73E, ION
73E, 9N
73E, 8N
73E, 7N
73E, 6N
73E, 5N
73E, 4N
73E, 3N
73E, 2N
73E, IN
73E, ON

*1 cm
2.45E+02
4.13E+02
4.92E+02
9.90E+02
1.02E+03
1.78E+03
3.21E+03
4.20E+03
1.78E+03
7.70E+02
3.85E+02
Light Post
5.15E+02
8.86E+02
8.61E+02
6.53E+03
5.71E+03
5.58E+03
6.53E+02
4.59E+02
4.56E+02
4.76E+02
4.43E+02
5.40E+02
5.47E+02
4.41E+02
6.17E+02
1.41E+03
8.60E+02
5.10E+02
4.05E+02

Net CPM
<BKG

3.95E+02
9.46E+02
4.42E+03
4.63E-H)3
9.93E+03
1.99E+04
2.68E+04
9.93E+03
2.88E+03
2.00E+02
O.OOE+00
1.11E+03
3.69E+03
3.52E+03
4.30E+04
3.73E-HJ4
3.64E+04
2.07E+03
7.16E+02
6.95E-K)2
8.35E+02
6.05E-K)2
1.28E+03
1.33E-V03
5.91E+02
1.82E+03
7.35E+03
3.51E+03
1.07E+03
3.40E+02

^ocation
74E, 30N
74E, 29N
74E, 28N
74E, 27N
74E, 26N
74E, 25N
74E, 24N
74E, 23N
74E, 22N
74E, 2 IN
74E, 20N
74E, 19N
74E, 18N
74E, 17N
74E, 16N
74E, 15N
74E, 14N
74E, 13N
74E% 12N
74E, UN
74E, ION
74E, 9N
74E, 8N
74E, 7N
74E, 6N
74E, 5N
74E, 4N
74E, 3N
74E, 2N
74E, IN
74E, ON

*1 cm
4.52E+02
4.00E+02
5.02E+02
8.18E+02
1.01E+03
1.49E+03
1.83E+03
5.10E-K)3
3.43E+03
7.35E-KJ2
4.58E+02
6.59E+02
9.28E-H)2
1.46E+03
1.48E+03
1.57E+03
3.28E+03
7.91E+03
4.58E+03
3.76E+03

.05E+03

.17E-H)3

.17E+03

.24E+03

.37E+03
4.51E+02
5.26E+02
2.62E+03
7.33E+02
6.52E-H)2
6.85E+02

Net CPM
6.67E+02
3.05E+02
1.02E+03
3.22E+03
4.56E+03
7.90E+03
1.03E+04
3.11E+04
2.14E+04
2.64E+03
7.09E+02
2.11E+03
3.99E+03
7.70E+03
7.83E-W1
8.46E+03
2.04E-I-04
5.27E-MH
2.94E-MM
2.37E-KJ4
4.84E+03
5.67E+03
5.67E+03
6.16E-K)3
7.07E+03
6.60E+02
1.18E+03
1.58E+04
2.63E+03
2.06E+03
2.29E+03

^ocation
75E, 30N
75E, 29N
75E, 28N
75E, 27N
75E, 26N
75E, 25N
75E, 24N
75E, 23N
75E, 22N
75E, 2 IN
75E, 20N
75E, 19N
75E, 18N
75E, 17N
75E, 16N
75E, 15N
75E, 14N
75E, 13N
75E, 12N
75E, UN
75E, ION
75E, 9N
75E, 8N
75E, 7N
75E, 6N
75E, 5N
75E, 4N
75E, 3N
75E, 2N
75E, IN
75E, ON

Tern
4.00E+02
4.49E+02
4.78E+02
5.88E+02
2.16E-H)3
1.08E+03
3.17E+03
6.47E+03
4.56E+03
1.37E+03
9.38E+02
7.85E+02
2.04E-HJ3
2.83E+03
3.22E+03
2.04E+03
9.47E+02
9.89E+02
6.75E+02
8.69E+02
1.01E+03
8.28E-H)2
6.30E+02
5.43E+02
5.14E+02
5.32E+02
1.24E+03
1.50E+03
9.66E+02
1.41E+03
8.54E+02

Net CPM
3.05E+02
6.46E+02
8.49E+02
1.62E+03
1.26E+04
5.05E+03
1.96E-+04
4.26E+04
2.93E+04
7.07E+03
4.06E+03
2.99E+03
1.17E+04
1.72E+04
2.00E+04
1.17E+04
4.12E+03
4.41E+03
2.22E+03
3.57E+03
4.56E+03
3.29E+03
1.91E+03
1.30E+03
1.10E+03
1.23E+03
6.16E+03
7.97E+03
4.25E^03
7.35E+03
3.47E+03

Location
76E, 30N
76E, 29N
76E, 28N
76E. 27N
76E, 26N
76E, 25N
76E, 24N
76E. 23N
76E. 22N
76E, 2 IN
76E, 20N
76E, 19N
76E. 18N
76E, 17N
76E, 16N
76E, 15N
76E, 14N
76E. 13N
76E, 12N
76E. 1 IN
76E, ION
76E, 9N
76E, 8N
76E, 7N
76E, 6N
76E, 5N
76E, 4N
76E, 3N
76E, 2N
76E. IN
76E, ON

*1 cm
4.57E+03
4.63E+03
5.23E+03
5.25E+03
2.99E+03
3.02E+03
3.71E+03
1.31E+04
5.44E+03
5.47E+03
5.06E+03
5.68E+03
1.22E+04
1.91E-KJ4
1.79E+04
4.12E+03
1.12E+04
7.19E+03
5.83E+03
6.60E+03
5.71E*03
2.31E#)3
2.54E+03
1.40E+03
1.67E+03
6.07E+03
7.12E+04
1.50E+04
2.14E+03
1.64E+03
9.96E+02

Net CPM
2.94E+04
2.98E404
3.40EKM
3.41E+04
1.84E+04
1.86E+04
2.34E+04
8.88E-K)4
3.54E-I04
3.5-7E+04
3.28E+04
3.71E-I04
8.26EH-04
I.3IE+05
1.22E+05
2.62EH-04
7.56E+04
4.76E-KM
3.82E-KW
4.35E-KM
3.73E-HM
1.36E+04
1.52EK14
7.28E+03
9.16E+03
3.98E+04
4.94E+05
1.02E+05
1.24E+04
8.95E+03
4.46E+03

Notes:
•"Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Nel CPM values in red are > 3 x background.
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Lindsay Light II Site
Deluded Overload Gumnui Survey • Area

Raw Dula and Corrected Ncl CPM*
.ocation

77E. 30N
771?. 29N
77E. 28N
77E. 27N
77R. 26N
77E. 25N
77E. 24N
77E. 23N
77E. 22N
77H.2IN
77I-. 20N
7711. I9N
77E, IHN
77E. 17N
77E. I6N
77E, I5N
77E, I4N
77E, UN
77lj. I2N
77EJIN
77E. ION
77E. 9N
77E, 8N
77E. 7N
77E, 6N
77E. 5N
77E, 4N
77E, IN
77E. 2N
77E, IN
77E, »N

•1 cm
4.32E102
6.22E102
5.64E+02
4 I IE+03
3.66Et03
4.29E+03
4.I4E+03
465E+03
4 72 Ei 03
8.82E+03

.OSE+04

.62E+04

.23K404
23E-KM
.A2E+04

7.S6E+03
.70E+04

924E+01
6.23E+U3
8.91E+01
6.60E+03
3.46E+03
3.37E+03
2.I2E+03
2.29E+03

.08E+04

.79E+04

.2SB+03

.57E+Q3

.I6E+Q3

.IOE+03

Net CPM
5.28EH>2
1 85EH)3
I.45E103
2 62 1; KM
2 HH-KM
2.741-104
2 (.4 1-104
2. 'Mi KM
UMI- MM
5.901-104
7.071-1 04
1 IOI- . I05
H HI! KM
X i l l - 104
1 . 1 0 1 - 1 OS
5.021-104
U o l i i O S
O . I 9 I M O I
•1 I O L K M
5.%i;i04
4. IMi KM
2 101- 1 04
2 Kit- KM
1 211- KM
1. 151- KM
7.281-104
1. 22I-; 1 05
. 1 . 4 I I - K M
X,46I - IO:»
5.60E+03
5.19EH)3

.coition
78E. ION
78E. 29N
78E. 28N
78E. 27N
78E. 26N
78E. 25N
78E. 24N
78E. 23N
78E. 22N
78E. 2 IN
78E, 20N
78E. I9N
78E-. I8N
78E. I7N
78E. I6N
78E. I5N
78E-, I4N
78E, UN
78E. I2N
78E. UN
78E. ION
78E. 9N
78E. 8N
78E. 7N
78E. 6N
78E. 5N
78E. 4N
78E. 3N
78E. 2N
78E, IN
78E. ON

•*lcm
2.47EKH
226l'.H)3
240EtOT
l,90Et(>4
1.40E+04
5.37E-K)4
4.32Ei04
2.75E+04
I.66E-»04
249EXM
6()8EH)4
4 4 HE t 04
I()4E>()5
6.95E+04
6O7EH14
9.59E+04
9. I2EKJ4
1.48E+04
2.56E+04
252E+04
I.8.1E+04
2.08E>04
2.05E^04
I66E+04
2.90E404
I.52E+04
I.27E+05
2.37E-K)4
LI3Et04
4.82E-KJ3
5.83E+03

Ncl CPM
I.H2li4(n
1 46E+OT
I 70EK)T
l l l d l ' K M
2 . I 9 I - I 0 4
' /4(>I-KM
7 2 8 I - M I 4
4 54I - I04
2 64 1 • KM
4 0 0 I - K M
I OIL i OS
7 5 ( > I - K ) 4

.79! - i 0 5
I 9 I - I 0 5

Oil- I OS
( •5 I - I05
Sdl-105

S H 2 I - K M
4 2 !!• KM
4 . 1 4 I - I 0 4
2 . 9 4 I - I 0 4
1 .381-104
1 J 2 I - K M
2 641- MM
4 X I I - I 0 4
2 .40I - I04
2.I9I ' . I05
I K K I - K M
1. 721- KM
5.92Em3
7.68H-I0.1

Ixx^ilion
79E. ION
79E. 29N
79E. 28N
79E. 27N
79E. 26N
79E. 25N
79E, 24N
79E. 23N
79E. 22N
79E. 2 IN

»**79E, 20N
»**79E, I9N
•*»79E, I8N
•*»79E, 17N
M*79E, I6N
>»*79E. I5N
>*»79E. I4N
»**79E. UN
»**79li, 12N
»»*79E, UN
>**79E, ION
>**79E. 9N
>»*79E. 8N
>**79E. 7N
»*»79E, 6N
»*«79E. 5N
>**79E. 4N
»**79E. 3N
'**79E. 2N
»**79E, IN
>**79E, ON

*l cm
1 03EM)3
I07E*03
L04E>03
I.36E+03
8.82E^03
1 24E+04
9.57EK)3
1 161: MM
l.05Ei(M
I04E404
I03E»04
1 19EHM
I.81E+04
1 89E+04
1 9IE-KM
I03E-KW
5.83E+03
4.94E-«03
2.98E+03
2.45E+03
4.46E+03
5.30E+03
8.39E^<)3
8.40E+03
9.79E>03

,44E-M)4
.25E-KM

3,54E^04
.7IE403
.59Ef03
.32E+03

Ncl CPM
4.70HMI3
4 98E-»03
4.77KHH
7.(Xm»03
5 WI-104
K 401- KM
( . 4 2 1 - K M
7841-104
7 071- KM
7 001'. KM
1 141- KM
1 'JOliKM

6 1 I l i K M
d 141- KM
(.•ni; KM
1 14 1- KM
I /KI - ;KI . I
1 4 7 i - : K » i
7 '«)!-, KH
6.06E-MH
1 1 I l i K M
1 (tOI'.KM
2 ( > K I ' K M
2( i8 l iK)4
1 K.I'. KM
4.771'. 104
4. I I l i KM
1 . 2 1 1 - 1 0 5
3.48E)03
3.06E+03
2.I2E-I-03

LocuOoii
80I-. ION
KOI-, 29N
80E. 28N
80E. 27N
80E. 26N
80E. 25N
HOI-, 24N
80E. 21N
80E, 22N
HOE, 2 IN
80E. 20N
80E. I9N
80E, I8N
80E. I7N
«()!-, I6N
80E. I5N
HOI-:, UN
80E, UN
80E, I2N
KOF, UN
80E, ION
80E. 9N
80E, 8N
80E. 7N
80E. 6N
80E. 5N
80E, 4N
80E. 3N
80E. 2N
80E, IN
80E. ON

« l c m
5461-102
614l-<()2
7 I5E102
1 17E»03
3.70E+03
4.50E^0.1
5 8 I E « 0 3
4.76Et<)3
5 . I I E » 0 3
734E+03
762E+03
I.I6E^04
1 12H KM
1 52E+04
1 76EM)4
2.IOH-KM
9.2liv»03
5.7M-403
5.64E+03
4.44E+03
3.481^03
4.04E+03
6.97E>03
8.70E-f(»
7.56E403
6.2IE403
I.09E+04
6.50E403
8.45E't03
8.93E-KJ3
6.70E+03

Net CPM
I . M R M H
t.94EM)1
2.50K>03
7.07E-»(H
2 111- KM
2. 891* 104
i KOI-:KM
io7i - : i (M
3. 111-104
4 K 7 I - K M
50d | -KM
7 K 4 I - K M
8951-104
1 .011-105
1 .201-105
1 441-105

(> 171'iKM
1711- KM
1(.«l iKM
2. 85I.-MI4
2 .181- -104
2.571-104
4 (. IE KI4
5 821! K)4
5.021-104
4.08liK)4
7, 151! 104
4 , 2 K L i K M
5041', KM
.5.981- 104
4.421- KM

IXKUllOII

8 IE. ION
8 IE. 29N
8IE. 2HN
8IE. 27N
8 IE. 26N
81E. 25N
8 IE. 24N
8IE, 23N
8IE. 22N
8IE. 2IN
8 IE. 20N
8IE. I9N
8IE. I8N
8IE. I7N
8 IE, I6N
8IE, I5N
8IE, I4N
8IE. UN
81E. I2N
8IE, UN
8IE, ION
8 IE. 9N
8IE. 8N
8 IE. 7N
8IE. 6N
8 IE. 5N
8 IE. 4N
8IE. 3N
8IE. 2N
8IE. IN
8 IE. ON

*l cm
7 WE » 02
725I-M)2
7.40Et02
242E*03
8.34E+03
8.l9Et03
6 6 IE K)1
1 HIM 04
9.68E « ()1

.25EI04
44E104
66E MM

2 31EKM
59E104
.52E104

2.48E104
6.63I- 1 01
517E+01
8.67E+03
555E403
6.93E+03
7.26E+0.1
9..11E+01
972E103
I.OIE>04
9.02E404
7.59E104
8.77E403
I .HEHI4
I.83E104
5.42E+02

Net CPM
102EMH
257EK)!
2.68E1-03
I 4 4 I - K M
5 5 7 E K M
546EKM
4 Idli 1 04
7 ( . I l i K M
(> 501! KM
H 471- KM
«J 791- KM

Ml- 105
.(.01-105

.081-105
011-105
.701-105

4 » 7 l i K M
I 501! KM
5 KOli KM
1621! KM
•1 SKI! KM
4 K II- KM
(.. IMI! KM
(..51I-; KM
(.79I! KM
(.261-105
5271-105
5.K7I!KM
7 491! KM
1, 251- 105
1.29E+0.1

Notes:
*Raw I cm data from 15 second counts.
"Raw 1 cm data from 60 second counts.
***Raw 1 cm data from 30 second counts.
Average background (u\ I cm = 2484 CPM.
Ncl CPM values in ml urc > 3 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*
xxation

!2E. 30N
52E. 29N
S2E. 28N
J2E. 27N
$2E. 26N
52E. 25N
12E. 24N
52E, 23 N
12E. 22N
i2E. 2 IN
52E. 20N
J2E. I9N
!2E. 18N
J2E. 17N
S2E. 16N
\2E. 15N
!2E. I4N
52E. 13N
52E. 12N
52E. UN
12E. ION
!2E. 9N
!2E. 8N
J2E 7N
$2E. 6N
$2E. 5N
!2E. 4N
!2E; 3N
$2E. 2N
12E, IN
J2E. ON

*lcm
8.48E+02
9.L1E+02
1.11E+03
3.85E+03
8.13E+03
8.04E+03
7.58E+03
1.20E+04
7.06E+03
9.23E+03

.02E+04

.09E+04

.76E+04

.11E+04

.04E+04
2.43E+04
7.65E+03
5.91E+03
6.69E+03
6.67E+03
7.70E+03
8.28E+03
9.90E-1-03
8.07E+03
8.27E+03
5:55E+03
5.57E+03
1.01E+04
1.62E+03
3.57E-K)3
5.77E+03

Net CPM
3.43E+03
3.87E+03
5.25E+03
2.44EKM
5.42E+04
5.36E+04
5.04E+04
8.12E+04
4.67E+04
M9E-V04
6.86E+04
7.35E+04
I.20E+05
7.49E+04
7.00E+04
1.67E-K)5
5. 09E K)4
3 X71-.I04
4 421: t D4
4 401- (04
5 . l 2 b t 0 4
5.52E-I-04
6.65E+04
538E+04
5.52E+04
3.62E+04
3.64E+04
6.79E+04
8.81E+03
2.24E+04
3.77E+04

.ocation
83E, 30N
83E, 29N
83E, 28N
83E, 27N
83E, 26N
83E, 25N
83E, 24N
83E, 23N
83E, 22N
83E, 21N
83E, 20N
83E, 19N
83E, 18N
83E, 17N
83E, 16N
83E, 15N
83E, 14N
83E, 13N
83E, 12N
83E, UN
83E, ION
83E, 9N
83E, 8N
83E, 7N
83E, 6N
83E, 5N
83E, 4N
83E, 3N
83E, 2N
83E, IN
83E, ON

*lcm
4.64E+02
5.04E+02
1.19E+02
8.59E+03
6.30E+03
1.49E+04
1.66E-K)3
9.48E+03
4.74E+03
4.55E+03
4.85E+03
1.07E+04
1.22E+04
9.83E+03
1.28E-KJ4
1.84E+04
7.91E+03
6.38E+03
6.66E+03
6.08E+03
6.14E+03
6.42E-f03,
6.07E+031
6.14E-K)3n

5.25E+03
5.58E+03
4.42E+03
9.93E+03
6.51E+03
6.29E-H)3
1.30E+03

Net CPM
7.51E+02
1.03E+03

<BKG
5.74E+04
4.14E+04
I.01E+05
9.09E+03
6.36E+04
3.06Ef04
2.92E+04
3.13E+04
7.21E+04
8.26E+04
6.6IE+04
8.68E+04
I.26E-H)5
5.27E-I04
-1 201- 1-04
4 VJI-J04
i.(;yi.-:(-o4
4.03E-I04
4.23EI-04
3.98E+04
4.03E+04
3.41E+04
3.64E+04
2.83E+04
6.67E+04
4.29E+04
4. 14E+04
6.58E+03

.vocation
84E, 30N
84E, 29N
84E, 28N
84E, 27N
84E, 26N
84E, 25N
84E, 24N
84E, 23N
84E, 22N
84E, 2 IN
84E, 20N
84E, 19N
84E, 18N
84E, I7N
84E, 16N
84E, 15N
84E, 14N
84E, 13N
84E, 12N
84E, UN
84E, ION
84E, 9N
84E, 8N
84E, 7N
84E, 6N
84E, 5N
84E, 4N
84E, 3N
84E, 2N
84E, IN
84E, ON

*1 cm
5.10E+02
6.84E+02
7.26E+02
1.96E+03
7.89E+03
9.93E+03
7.13E+03
5.09E+03
2.65E+03
3.83E+03
3.99E+03
7.12E+03
896E+03
7.60E+03
1.74E-KW
9.79E+03
4.49E-K)3
3.63E+03
4.90E+03
3.95E+03
2.19E+03
2.76E+03
2.68E+03
3.88E+03
3.05E+03
3.15E+03
3.75E-K)3
5.63E+03
4.03E+03
2.57E+03
1.79E+03

Net CPM
1.07E+03
2.28E+03
2.58E+03
1.I2E+04
5.25E1-04
6.67E+04
4.72E+04
3.30E+04
1.60E+04
2.42E-t04
2.53E+04
4.72E+04
6.00E-1-04
5.05E104
1.19EH)5
6.58EH-04
2.88E+04
2.28LMU4
V17H104
2.5!E-H)4

.2 HE K)4

.68E+04

.62E+04
2.46E+04

.88E+04

.95E+04
2.37E+04
3.68E+04
2.56E+04
1.54E+04
l.OOE+04

Location
85E, 30N
85E, 29N
85E, 28N
85E, 27N
85E, 26N
85E, 25N
85E, 24N
85E, 23N
85E, 22N
85E, 2 IN
85E, 20N
85E, 19N
85E, 18N
85E, I7N
85E, 16N
85E, 15N
85E, 14N
85E, 13N
85E, 12N
85E, UN
85E, ION
85E, 9N
85E, 8N
85E, . 7N
85E, 6N
85E, 5N
85E, 4N
85E, 3N
85E, 2N
85E, IN
85E, ON

Mem
4.99E+02
5.24E+02
6.58E+02
3.56E+03
5.22E+03
1.93E+03
4.96E+03
4.98E+03
2.97E+03
1.83E+03
2.00E+03
2.21E-K)3
4.21E+03
4.60E+03
1.27E+04
5.74E+03
4.64E+03
7.72E+03
3.52E+03
2.30E+03
2.35E+03
2.67E+03
2.16E+03
2.24E+03
1.90E+03
1.85E+03
1.94E+03
8.75E+02
4.65E+03
1.51E+03
9.69E+02

Net CPM
9.95E+02
1.I7E+03
2.10E+03
2.23E+04
3.39E+04
I.10E+04
3.21E+04
3.22E+04

JJ52E+04
,l.03E+04

1.15E+04
1.29E+04
2.69E+04
2.96E+04
8.61E+04
3.75E+04
2.99E+04
5.13E+04
2.21E+04

.36E+04

.39E+04

.61E+04

.26E+04

.31E+04

.08E+04

.04E+04

.IOE+04
3.62E+03
2.99E+04
8.04E+03
4.27E+03

Location
86E, 30N
86E, 29N
86E, 28N
86E, 27N
86E, 26N
86E, 25N
86E, 24N
86E, 23N
86E, 22N
86E, 2 IN
86E, 20N
86E, 19N
86E, 18N
86E, 17N
86E, 16N
86E, 15N
86E, 14N
86E, 13N
86E, 12N
86E, UN
86E, ION
86E, 9N
86E, 8N
86E, 7N
86E, 6N
86E, 5N
86E, 4N
86E, 3N
86E, 2N
86E, IN
86E, ON

*I cm
5.65E+02
4.99E+02
7.20E+02
329E+03
4.67E+03
1.35E+03
3.31E+03
4.93E+03
1.76E+03
1.30E+03
1.54E+03
2.31E+03
1.24E+03
3.54E+03
8.25E+03
3.70E+03
3.17E+03
1.41E+03
1.73E+03
1.34E+03
1 .65E+03
1.68E+01
2.06E+03
1.59E+03
I.66E+03
1.51E+02
5.19E+02
1.35E+03
1.22E+03
1.08E+03
5.08E+02

Net CPM
1.46E+03
9.95E+02
2.54E+03
2.U5E+04
3.0IE+04
6.93E+03
2.06E+04
3.I9E404
9.79E-I03
6.58E+03

'8.25E+03
I.36E+04
6.16E+03
2.22E-f04
5.50E+04
2.33E+04
I.96E-K)4
7.35E+03
9.58E+03
6.86E+03

-9.02E+03
ii).23E+03

1.J9EF04
8.60EH-03
9.09E+03

<BKG
1.13E+03
6.93E+03
6.02E+03
5.05E+03
1.06E+03

Notes:
*Raw 1 cm data from 1S second counts.
Average background @ \ cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Lindsay Light II Sue
Detailed Overland Gammu Survey • Area 7

Raw Duiu and Corrected Net CPM*
Location
K7H, lOh
87H. 29h
87E, 2KN
87E, 27h
87E. 26N
87E, 25h
87E, 24h
87E.31N
87E, 22h
87E.2IN
87H, 20N
87E, I9h
87E, I8h
87E.I7N
87E, I6h<
87E.I5N
87E, I4h
87E.I1N
87E, I2N
87E, UN
87E, ION
87E..9N
87EL8N
871̂
87E. 6N
87E. 5N
87E, 4N
87E. IN
87E. 2N
87E. IN
87E. ON

*lcm
3.20F.402
6390*02
8.78E+02
3.I2E+03
5.03E+03

.47E*03
26E-MJ3

2.27E-101
,92EK)1
I9EKJ1

.04EKJ1
2.I8E-K)!
1.I7E401
3.45E+03
7.I5EKI1
3.S4E+01
2.38EI03
I.77E-MH
I .02E»03
9 2 M - 4 0 2
982E402
I.4SE+01
I.7IE+03
6.61E+02
3.67E+02
8.25E+02
7.62E402
I.07E+03
9.99E+02
9.46E-K)2
5.6IE+02

Net CPM
I.I4E401
I.97EH)!
3.64EHJ3
1.9 IE KM
3.26I-KI4
7.76m 01
6.30E+03
1 HI- KM
1 O V l ' H M
.V8IEK)3
4.77EK)!
1 271' KM
1 yol 'KM
'I I 6 I - K M
4.741-KM
2 . 2 ' 2 1 - K M
1 . . I I I - KM
'J ){(,!• Mil
461I-:K)1
1.97E-KI1
4.36E-KI3
7 Oil ' . KM
944I 'K)1
2.I2E+03
I.47E403
3.27E+03
2.83E403
4.98E403
4.48E>03
4.I1E+03
I.43E-H)3

uxtttion
WE^ 30N
88E, 29N
88E, 28NJ
88E. 27NJ
88Er 26M
88E, 23M
88E, 24NN
88E, 21NJ
H8E, 22N
88E, 2 INJ
88E. 20N
88ELI9N
88E, IHN

88E,_I7N
88E, 16N
88E, I3N
88E, I4N
88E, UN
881-:. I2N
88I-, UN
88E, ION
88E. 9N
SSE^JiN
88H, 7N
88E. 6N
88E. 5N
88E. 4N
88E. 3N
88E. 2N
88E. IN
88E. ON

• 1 cm
5.621JI02
682F.+02
I.09E+03
2.94E+03
S.OSE-H)3
I.66E+03
I.22E+03
I.56E+03
I.S7E(03
9.04E+02
8.33E+02
2.09E-«03
3.4SEM)3
468E-401
7.43R»03
3.32F.+03
1 I M - t O l
1 O I I - K I I
9 I 6 E K I 2
8 I M - M I 2
8.25I-»02
9.16EM)2
5.22E-f02
1 .14E>03
9.I4E402
8.36E+02
7.48E402
8.82E402
8 61 1- 1 02
84()E-K)2
5.94E+02

Net CPM
I 4 3 E K H
2.27F.M)3
.VI2EMH
1 KOI: KM
' • .271-KM
909EKH
602E+03
8 l')liK)l
8 4 ( ) I ' K ) I
382EK)3
3.34E+03
1 2 II- KM
2 U>I 'KM
10 II- KM
4 911- KM
L' 071 -KM
691E»03
4 .ViEKIl
1 'Mil- 101
1 20EMH
1 27EKI1
404H-K)!
1 I6E+01
546E^03
3.H9E+03
3.34E+03
2.73Et03
3.67E403
3.33E403
3.37E+03
I.66E+03

.ocalion
89F. ION
89E 29N
89E 28N
89E 27N
89E 26N
89E 23N
89E 24 N
89E 2 IN
89E 22N
89E 2 IN
89E 20N
89E I9N
89E I8N
89E I7N
89E I6N
89E ISN
K9E UN
89E UN
891- I2N
891- UN
89E ION
89E 9N
89E 8N
89E 7N
89E 6N
89E .1N
89E 4N
89E 3N
89E 2N
89E IN
89E ON

•I cm
6 1 91-KI2
7.3IF.+02
I . I I E + 0 3
2.291M03
497E+03
2.I3E+03

.72E+03
89Et03

2(X)Et03
.4IEKJ3
.06EK)3
3fiE«03

2.50E+03
298E+03
7.30E-»03
2.35F.+03
1 I1EK11
1 (HEK) l
8 8 IE 1 02
7.V)EK)2
7611-402
8.20E402
8.25E+02
7.56E-»02
9.46E4O2
7.34E-K)2
6.60E+02
6.I3E+02
6.09E>02
8.40E+02
S.9IE-HI2

Ncl CPM
1 81HKH
26ll iK)l
323E+01
1 « M - K M
1 2 2 1 - K M
1 241- KM
9 311-101
1 071- KM
1 I M - K M
715EHH
49IE+01
700E+03
1 491-i KM
1 811- KM
4 841- KM
1 l<) | - KM
5.19EMH
436E»03
1 ME K)l
2 8 I K > 0 1
282E401
3.23E403
3.27E401
2.79E403
4.IIE403
2.77E+03
2.I2E403
I.80E+03
I.76E403
3.37E+03
I.64E403

.ucation
90K. ION
90E. 29N
90E. 28N
«X)E, 27N
90E. 26N
90E. 25N
90E. 24N
WE. 21N
•X)E. 22N
90E. 2IN
90E. 20N
WE. I9N
WE. 18N
WE. I7N
WE, I6N
WE, 13N
WE. I4N
WE, UN
WE. I2N
WE, UN
WE, ION
WE, 9N
WE. 8N
WE. 7N
WE. 6N
WE. 5N
90E. 4N
WE. 3N
WE. 2N
WE. IN
WE. ON

* l c m
68IEK)2
7.1413*02
8.02F.+02
1 33Et03
3.84E+01

7IEt01
88EMJ1
,76EK)1
82EH)1
.99EK)1
2IEHH
I4HK)1

.62K+03
193EM)1
6.28E401
I.2SK+03
8 I6EKJ2
744EK)2
6.91E+02
6.69E402
729E+02
7.25E+02
7.62E402
7.1IE402
7.I2E402
5.64E+02
6.03E+02
3.48E402
548E+02
3.27E*02
5.20E+02

Ncl C'I>M
226E»01
261liiOl
1.IIE*01
8 V 2 I - I O I
2411{KM
944HKJ1
1 06H i (M
9 791- 101
1 021- KM
1 141- KM
393EH)!
3.46EKJ1
8 811- 101
2 3 I I - K M
4 111' KM
621E«01
1 2 I E » 0 1
2.70E403
2.15E+03
2.I8E401
2.60EK)!
2.37E401
28.1E401
2.6IE401
2.48E403

.43E+03

.72E403

.34E-K)!

.14E403

.I9E+03

.I4E+03

l.ocudon
9 IE. ION
9 IE. 29N
9 IE. 28N
9 IE. 27N
9 IE. 26N
9 IE. 23N
9 IE. 24N
9 IE. 21N
9 IE, 22N
91E, 2 IN
9 IE. 20N
9 IE. I9N
9 IE, I8N
9 IE, I7N
9 IE. I6N
9 IE. I3N
9IE. I4N
9 IE. UN
91E. I2N
9IE, UN
9 IE. ION
9 IE. 9N
9 IE. 8N
9 IE. 7N
9 IE. 6N
9 IE. 3N
91E. 4N
9 IE. IN
9 IE. 2N
9IE. IN
9 IE, ON

• 1 cm
6 691- f 02
74IF.102
766E»02
I 27E*<)1
2.95E+03
I68EK)!
I.56F.401
I 10EK)1
2.08E-KH
268EKH
I 32EKH
I 16EKI1
201E»01
3.83EKJ3
2S6EH)1
882EH)2
7.00E>02
64IE402
6.48F.402
371E402
6.12E+02
5.31E402
3.41E402
492E402
3.03E402
4.36E402
4.74E+02
6,4IEK)2
4.65E+02
4.57E402
4.08EKJ2

Ncl CPM
2 I8E401
2681-K)!
286E+01
6.37E+01
1. 8 IE KM
9.21EMJ1
8 19I-I0.1
6.38E+03
I . 2 0 I - K M
I (..M ;KM
H I I I : K H
7(K)EK)1
I I / I ' K M
1 821-KM
I . . S 4 I - K M
167E401
240EK)!
1 .99E401
201EKH
I.3IE401
I.92E401
I.17EK)3
I.10E+01
946E402
I.02E403
6.95E+02
821E+02
1.99E+03
7.58E402
7.02E+02
3.6IE+02

Notqi:
*Raw 1 cm data from 13 second counts.
Average background (di 1 cm - 2484 CPM.
Net CPM values in red are > 3 x background.

Page 4 of 7 C 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*
Location
92E, 30N
92E, 29N
92E, 28N
92E, 27N
92E, 26N
92E, 25N
92E, 24N
92E, 23N
92E, 22N
92E, 2 IN
92E, 20N
92E, 19N
92E, 18N
92E, 17N
92E, 16N
92E, 15N
92E, 14N
92E, 13N
92E, 12N
92E, UN
92E, ION
92E, 9N
92E, 8N
92E, 7N
92E, 6N
92E, 5N
92E, 4N
92E, 3N
92E, 2N
92E, IN
92E, ON

*1 cm
6.25E+02
7.81E+02
8.31E+02
1.32E+03
2.82E+03
1.51E+03
2.03E+03
1.40E+03
2.20E+03
1.71E+03
1.46E+03
1.68E+03
1.49E+03
3.53E+03
1.31E-K)3
6.93E+02
7.28E+02
5.77E+02
5.89E+02
4.86E+02
4.82E+02
4.97E+02
4.82E+02
4.67E-K)2
4.28E+02
4.77E+02
4.29E+02
5.32E+02
5.11E+02
5.36E+02
4.84E+02

Net CPM
1.87E+03
2.96E+03
3.31E-H)3
6.72E+03
1.72E+04
8.04E+03
1.I7E+04
7.28E-K)3
I.29E+04
9.44E+03
7.70E+03
9.23E+03
7.90E+03
2.21E+04
6.65E+03
2.35E+03
2.59E+03
1.54E+03
1.62E+03
9.04E+02
8.77E+02
9.81E+02
8.77E+02
7.72E+02
5.00E-H)2
8.42E+02
5.07E+02
1.23E+03
1.08E+03
1.25E+03
8.90E+02

^ocaiion
93E 30N
93E 29N
93E 28N
93E 27N
93E 26N
93E 25N
93E 24N
93E 23N
93E 22N
93E 2 IN
93E 20N
93E 19N
93E 18N
93E 17N
93E 16N
93E 15N
93E 14N
93E 13N
93E 12N
93E UN
93E ION
93E 9N
93E 8N
93E 7N
93E 6N
93E 5N
93E 4N
93E 3N
93E 2N
93E IN
93E ON

*1 cm
6.45E+02
7.31E+02
8.08E-K)2
1.21E+03
2.22E+03
1.36E+03
1.74E+03
1.41E+03
1.69E+03
1.54E+03
1.43E+03
9.09E+02
1.33E-H)3
5.57E-K>3
7.54E-KJ2
7.77E+02
1.08E+03
7.96E+02
5.26E+02
4.27E+02
4.55E+02
4.54E+02
5.15E+02
4.56E+02
4.32E+02
4.33E+02
4.24E-KJ2
5.47E+02
4.27E+02
4.32E+02
4.46E+02

Net CPM
2.01E+03
2.61E+03
3.15E+03
5.95E+03
1.30E+04
7.00E+03
9.65E+03
7.35E+03
9.30E+03
8.25E+03
7.49E+03
3.85E+03
6.79E+03
3.64E+04
2.77E+03
2.93E+03
5.05E+03
3.07E+03
I.18E+03
4.93E+02
6.88E+02
6.81E-K)2
1.11E+03
6.95E+02
5.28E+02
5.35E+02
4.72E+02
1.33E+03
4.93E+02
5.28E-KJ2
6.26E-H32

Location
94E, 30N
94E, 29N
94E, 28N
94E, 27N
94E, 26N
94E, 25N
94E, 24N
94E, 23N
94E, 22N
94E, 2 IN
94E, 20N
94E, 19N
94E, 18N
94E, 17N
94E, 16N
94E, 15N
94E, 14N
94E, 13N
94E, 12N
94E, UN
94E, ION
94E, 9N
94E, 8N
94E, 7N
94E, 6N
94E, 5N
94E, 4N
94E, 3N
94E, 2N
94E, IN
94E, ON

*lcm
6.76E+02
7.65E+02
7.76E+02
1.08E+03
2.45E+03
.58E+03
.80E+03
.17E+03
.23E+03
.77E+03
.83E+03
.17E+03
.14E-K)3

3.38E+03
5.62E+02
6.41E+02
7.29E+02
6.75E+02
5.12E+02
4.81E+02
4.81E+02
4.66E+02
4.35E+02
4.70E-K)2
4.99E+02
4.15E+02
4.05E-H)2
5.05E+02
4.09E+02
4.24E+02
4.23E-K)2

Net CPM
2.23E+03
2.85E+03
2.93E-K)3
5.05E+03
1.46E+04
8.53E+03
1.01E+04
5.67E-H)3
6.09E+03
9.86E+03
1.03E+04
5.67E+03
5.46E+03
2.11E+04
1.43E-H03
1.99E+03
2.60E+03
2.22E+03
1.09E-KH
8.70E-K)2
8.70E+02
7.65E+02
5.49E-K)2
7.93E-HJ2
9.95E^02
4.09E-K)2
3.40E-K)2
1.04E-KJ3
3.68E+02
4.72E-HJ2
4.65E+02

Location
95E, 30N
95E, 29N
95E, 28N
95E, 27N
95E, 26N
95E, 25N
95E, 24N
95E, 23N
95E, 22N
95E, 2 IN
95E, 20N
95E, I9N
95E, 18N
95E, 17N
95E, 16N
95E, 15N
95E, 14N
95E, 13N
95E, 12N
95E, UN
95E, ION
95E, 9N
95E, 8N
95E, 7N
95E, 6N
95E, 5N
95E, 4N
95E, 3N
95E, 2N
95E, IN
95E, ON

* 1 cm
5.98E+02
6.08E+02
5.49E+02

.03E+03

.65E+03

.50E+03

.95E+03

.36E-K)3
1.95E+03
3.70E+03
1.27E+03
7.54E+02
3.41E+03
2.57E+03
4.67E+02
4.66E+02
5.27E+02
5.54E+02
4.89E-K)2
5.13E+02
4.84E+02
4.72E+02
5.02E+02
5.98E+02
7.35E-K)2
6.75E+02
5.20E+02
7.24E+02
4.09E+02
4.13E-HJ2
2.49E+02

Net CPM
1.69E+03
1.75E+03
1.34E+03
4.70E+03
9.02E+03
7.97E+03
1.11E+04
7.00E+03
1.11E+04
2.33E+04
6.37E+03
2.77E+03
2.13E+04
1.54E+04
7.72E+02
7.65E+02
1.19E+03
1.38E+03
9.25E+02
L09E+03
8.90E+02
8.07E+02
1.02E+03
1.69E+03
2.64E-H)3
2.22E+03
1.14E+03
2.56E+03
3.68E+02
3.95E+02

<BKG

Location
96E, 30N
96E, 29N
96E, 28N
96E, 27N
96E, 26N
96E, 25N
96E, 24N
%E, 23N
96E, 22N
96E, 2 IN
96E, 20N
96E, 19N
96E, 18N
96E, 17N
96E, 16N
96E, 15N
96E, 14N
96E, 13N
96E, 12N
96E, UN
96E, ION
96E, 9N
96E, 8N
96E, 7N
96E, 6N
96E, 5N
96E, 4N
96E, 3N
96E, 2N
96E, IN
96E, ON

*lcm
5.98E+02
6.40E-K)2
1.04E+03
8.83E+02

.57E+03

.29E+03

.23E+03

.37E+03

.28E+03

.48E+03
9.20E*02
5.86Er-K)2
4.73E+03
1.35E+03
4.59E+02
4.22E+02
4.85E-H)2
4.54E+02
3.92E+02
4.03E+02
4.00E+02
4.45E*02
4.32E+02
5.42E+02
9.99E+02
1.I1E+03
7.28E-H)2
5.42E+02
3.81E+02
3.81E+02
3.79E+02

Net CPM
1.69E+03
1.98E-K)3
4.77E+03
3.67E+03
8.46E+03
6.51E+03
6.09E+03
7.07E+03
6.44E+03
7.83E+03
3.93E+03
1.60E+03
3.05E+04
6.93E+03
7.16E+02
4.58E+02
8.97E+02
6.81E+02
2.49E+02
3.26E402
3.05E+02
6.19E+02
5.28E-rt)2
1.29E-H)3
4.48E+03
5.25E-K)3
2.59E-K)3
1.29E-K)3
1.72E+02
1.72E+02
I.58E+02

Notes:
*Raw 1 cm data from IS second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey • Area

Raw Data and Corrected Net C>M»
Ixwation
97H, 30N
97E, 29N
97E. 28N
97E. 27N
97E. 26N
«)7R. 25N
97E. 24N
97E, 2 IN
97E. 22N
•m-:. 2 IN
97E. 2()N
971-. I9N
97H. I8N
97E. I7N
97E. I6N
97F. I5N
97E. 14N
97E. 13 N
97E. I2N
97E, UN
97E. ION
97E. 9N
97E. 8N
97E, 7N
97E. 6N
97E. 5N
97E. 4N
97E. 3N
97E. 2N
97E. IN
97E, ON

•1 cm
332E>02
5.92E*02

01E+03
OOE+03
.7IE+03
2IEH)3
I6E+03
22E»03

.IOE403
,02EH)3

670E»02
3.44EMH
I.86EHI3
604E402
4.76EHI2
4.37E»02
4.73Ef02
4.42E402
3.69E402
3.75E402
3.60E+02
4.02E+02
3.64E402
4.01E4-02
4.63E402
6.88E402
5.47E+02
4.75E4-02
4.97B+02
3.72E+02
4.Q5E402

NctCPM
1 23E403
I.64E403
4.36E-HI3
4.49E+03
9441-HH
5.95E403
3.60E*03
602EM>3
S.I9E-KH
4.63Ht()3
2.I9H»0.3
I . 3 I E « 0 3
I.OM;i04
I.73E+03
8.35E-HI2
5.63E402
8 I4E*()2
598E402
887E40I
I.3IE-KI2
2.59E40I
3.19E402
5..38E40I
3.I2B+02
7.44E402
2.. 116+03
1.33E-I-03
8.28E+02
9.8IE-K)2
I.I 06+02
3.40E+02

Location
98E. ION
98E. 29N
98E. 28N
98E. 27N
98E. 26N
98E. 2SN
98E. 24N
98E. 23N
98E. 22N
98E. 2 IN
98E. 20N
98E, I9N
98E. I8N
98E. I7N
98E, I6N
98E. I5N
98E, I4N
98E. UN
98E. 12N
98E. UN
98E. ION
98E. 9N
98E. 8N
98E. 7N
98E. 6N
98E. 5N
98E. 4N
98E. 3N
98E, 2N
98E. IN
98E, ON

• 1 cm
3 I9E402
6,I6EM)2

89EMI2
.67E+03
.69E+01
.48Et03
28E+03
09E»03

787E+02
1 OIEM)3
6 . IAEMI2
A.30E«02
1 43E+03
4H6E+02
4.68E402
5.24E^02
4.8IE+02
3.8IE+02
3.76E-t02
3.81E+02
367E^()2
2.55E^02
3.46E^()2
4.75E+02
4.9IE+02
470E-K)2
5.0IE+02
3.04E-H)2
164F-KI2
3.39E-KI2
3.30E-K)2

Net CPM
I . I 3E+03
I .H IEMH

<BKO
•; !<>!•: ioi
{) 101-MII
7 K I I - H H
6.44E+03
5 . I2E»03
3.00E+01
4.56E+03
1 8IE»03
1 . 9 I E K H
7.4 i>i-:»ir»
9.04E»02
7.79E-KI2
I . I7E+03
8.70E-KI2
I .72EMJ2
I.37E+02
I.72E+02
7.47E+OI

<BKG
<BKG

8.28E+02
9.39E-»02
7.93E+02
l O I E t W
I.03E+03
3.38E+UI
l.89E-fUI

<BKG

Location
99E, 30N
WE, 29N
')9E, 28N
WE, 27N
!)9E. 26N
WE. 25N
WE. 24N
WF.. 23N
WE. 22N
WE. 2 IN
WE. 20N
WE. I9N
WE. I8N
WE, 17N
WE, I6N
WE. I.1N
WE. I4N
WE, I3N
WE. I2N
WE, UN
99E, ION
99E, 9N
WE. 8N
99E, 7N
WE. 6N
99E. 3N
WE. 4N
99E. 3N
WE. 2N
WE. IN
WE. ON

* 1 cm
4,69Ei02
744IU02
8.M7Ei02
1 IOE+03
2.I3E+03
1 20Ei03
I08E+03
9 ( ) 3 E « U 2
794E+02
9.27EH)2
6.I4E402
V I 2 E I 0 2
I.20E>03
6.55E»02
3.28Et()2
3.98E^02
4.63E+02
4. I IE-K)2
3.77E+02
368E+02
3.75E+02
3.23E-H12
327E^)2
3.I9E402
4.4.1E+02
4.72E+02
6.77E-^02
3.42E+02
4.24E»02
2.76Et02
3.33B+02

Net CPM
7,H6EH)2
2.70E+03
1.70Et03
.VI9E+03
1 24LM04
3.R8E+03
3.03E+03
1 81Et03
3.05E+03
3.98EM)3
1 KOE » 03
I09EM13
$.H8Ef()3
208E+03
I.20E+03
I.69E»03
7.38EMI2
3.8IE402
1 44EH)2
8.I7E40I
1 1IEM)2

<BKG
<BKG
<BKG

6.03E402
8.07E+02
2.24E+03
I.29E4-03
4.72E+02

<BKG
<BKG

Locution
I(M)E. 30N
IOOE. 29N
I(M)E. 2KN
IOOE. 27N
I(M)E, 26N
I(K)E, 2*N
IOOE, 24N
IOOE, 23N
IOOE. 22N
IOOE. 2 IN
IOOE, 20N
IOOE, I9N
IOOE. I8N
IOOE. I7N
IOOE. I6N
IOOE. I!SN
IOOE, I4N
IOOE. I3N
IOOE. I2N
IOOE, UN
IOOE, ION
IOOE. 9N
IOOE. 8N
IOOE. 7N
IOOE, 6N
IOOE, SN
IOOE. 4N
IOOE. 3N
IOOE. 2N
100E. IN
IOOE. ON

» 1 cm
4KOI-402
3.93E«)2
77IEH)3
I . I9EKH
2.27E+01
1 34E+03
1 38E*03
6 WE » 02
KME402
ft 721- » 02
I O I E M H
9.55E + 02
9 67E+02
6.53EH»2
5.38E+02
5 5 I E 4 0 2
463E402
3.8IE402
3.47E402
3.81E402
3.66E402
3.49E402
3.42E402
3.88E402
3.83E4-02
4.91E+02
5.70E4-02
5.5IE402
4.48E402
2.50E402
3.53E+02

Net CI»M
K63E»02
1 66E403
•> 131- KM
5.8IE+03
1 331-104
686E+03
7 I4E»03
2.33EM>3
3 .S5E103
220E»03
456E403
4 . I7EMH
4.26E403
2.07EK)3
I.27E403
I 36EH)3
7.44E402
I.72E+02

<BKG
I 72E402
6.78E40I

<BKO
<BKG

2.2IEH)2
L86E402
9.39E402
I.49E4-03
I.36E+03
6,39E»02

<BKG
<BKG

Locution
IOIE , 30N
IOIE. 29N
HUE. 2KN
IOIE. 27N
IOIE. 26N
IOIE. 25N
I O I E . 24N
IOIH. 23N
HUE, 22N
I O I H , 2 IN
I O I E . 20N
IOIE , ION
IOIE. IKN
IOIE. I7N
IOIE, I6N
IOIE, I IN
IOIE, I4N
IOIE. 13N
IOIE. I2N
IOIE. UN
IOIE, ION
IOIE. 9N
IOIE. 8N
IOIE. 7N
IOIE. 6N
IOIE, .IN
IOIE. 4N
IOIE, 3N
IOIE. 2N
IOIE, IN
IOIE. ON

* l c m
4.33EMI2
.V80!t»02
7.34EtU2
8.38E+0.2
2.07E403
I.05E+03
K.68E402
844E402
9K9EH)2
A.56l'i-»02
6,1 ME K)3
.V27E402
376E*03
I.14E403
V8IE402
56IE402
4.33E402
2.53E402
2.67E402
2.44E+02
2.58E4-02
3.30E402
3.57E4-02
2.08E402
2.9IE402
2.95E402
4.88Et02
9,lfifif02
5.70E402
3.84E402
3.75E4-02

Net CHM
6 881- 1 02
I.3AE403
263E+03
336E403
I.I ')!•• 04
484E403
3 37E403
3.40E»03
4 4 I E I 0 3
2.09E403
4 l-ll '.MM
I . I 9 E K I 3
? » 71- 104
5.46E+03
I.57E4-03
I.43E+03
5.35E402

<BKG
<BKG
<BKG
<BKG
^BKG

S.OOE4(K)
<BKG
<BKG
<BKG

9.I8E402
3,90Et()3
I.49E+03
I.93E402
L3IEt02

Notes:
*Rnw 1 cm data from 13 second counts.
Average background (u\ I cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 7

Raw Data and Corrected Net CPM*
Location
102E, 30N
102E, 29N
102E, 28N
102E, 27N
102E, 26N
102E, 25N
102E, 24N
102E, 23N
102E, 22N
102E, 21N
102E, 20N
102E, 19N
102E, 18N
102E, 17N
102E, 16N
102E, 15N
102E, 14N
102E, 13N
102E, 12N
102E, UN
102E, ION
102E, 9N
102E, 8N
102E, 7N
102E, 6N
102E, 5N
102E, 4N
102E, 3N
102E, 2N
102E, IN
102E, ON

*lcm
4.85E+02
5.48E+02
6.68E+02
1.21E+03
4.63E+03
1.01E+03
9.67E-K)2
9.93E+02
6.73E-K)2
5.50E+02
9.04E+02
1.43E-H)3
1.81E+03
7.67E+02
6.48E+02
5.03E+02
4.47E+02
3.90E+02
3.42E+02
3.36E+02
3.20E+02
3.50E+02
3.28E+02
3.03E+02
3.95E+02
3.62E+02
4.I5E+02
8.47E+02
5.75E+02
4.01E+02
3.48E+02

Net CPM
8.97E+02
1.34E+03
2.17E+03
5.95E+03
2.98E+04
4.56E+03
4.26E+03
4.44E+03
2.21E-K)3
1.35E+03
3.82E+03
7.49E+03
I.01E+04
2.86E+03
2.03E+03
1.02E+03
6.32E+02
2.35E+02

<BKG
<BKG
<BKG
<BKG
<BKG
<BKG

2.70E+02
3.99E^01
4.09E-K)2
3.42E-KJ3
1.52E+03
3.12E-K)2

<BKG
Notes:

*Raw 1 cm data from 15 second counts.
Average background (5) 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Lindsay Light II Site

Detailed Overland Gamma Survey • Area K

Raw Dau and Corrected Net CPM*

(Locution | * l cm | Net CPM (Location | » l c m | Net CPM |l.oau.on | *l cm | Net CI»M|U>ctttion | *l cm I Net CPM H-ouition | «1 cm I Net CPM |

I01E,26N
I01E, 25N
HHli, 24N

2.60E«»

I.OSE+0)
9.52E>02

I •>(,!• MMH04E, 26N
484E»<n|l04E, 25N
4 1.1E+<n|l()4E, 24N

4.l7E-t()l
684EKI2
994Et()2

2 <•(»!•. MM
228F.+01
443EHH

I03E, 27N
IOSE, 26N
IOSE, 2SN
IOSE, 24N

7.62E+02
2.')4E»0!
KOMU02
7.V)K»02

2 8JE+01
i HOI: MM
i nE»oi
2.67li»()l

I06E, 2HN
I(>6E, 27N
I06E, 26N
IW6E, 25N
I06E, 24N
I06E. 2 IN

5.IVBi02
774E+01
7.8.1E-K)!
9 2IE»02
d6Hl^02
7.45E»02

i.np.^oi
!S IM'.M)4
.S 221- MM
1.04EKI1
2.I7K+OS
2.7llv»0.1

I07E. 28N
I»7E, 27N
I07E. 26N
107H, 2SN
I(»7E. 24N
l()7li. 21N
l()7li, 22N

1 20E+02
4.44E+02
2.V4E1U2
820FMI2
4.85E'«02
7.07EHI2
4%HK)2

<BKG
6 !2Et02

<HKO
1 2.1E«01
897F.H)2
2.45E101
9.74HM)2

Notes:
'Raw I cm data from 15 second counts.
Average background to) I cm • 2484 CPM

Net CPM values in red are > 1 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

Raw Data and Corrected Net CPM*

JLocation | *1 cm | Net CPM [Location | *1 cm | Net CPM [Location | *1 cm | Net CPM JLocation | *1 cm | Net CPM JLocation | *1 cm | Net CPM |

108E.29N
108E, 28N
108E, 27N
108E, 26N
108E, 25N
108E, 24N
108E, 23N

3.89E+02
3.94E+02
2.07E+03
7.27E+02
5.27E+02
4.92E+02
6.09E+02

2.28E+02
2.63E+02
1.19E-H)4
2.58E+03
1.19E+03
9.46E+02
1.76E+03

i

109E, 27N
109E, 26N
109E, 25N
109E, 24N
109E, 23N
109E, 22N

3.81E+02
5.95E+02
6.82E+02
5.55E+02
4.44E+02
6.71E+02

1.72E+02
1.66E+03
2.27E+03
1.39E+03
6.12E+02
2.19E+03

10E27N
10E26N
10E25N
10E24N
10E 23N
10E22N

3.71E+02
6.48E+02
6.98E+02
5.79E+02
5.26E+02
6.42E+02

1.03E+02
2.03E+03
2.38E+03
1.55E+03
1.18E+03
1.99E+03

11 IE, 27N
11 IE, 26N
11 IE, 25N
11 IE, 24N
11 IE, 23N
11 IE, 22N

2.19E+02
5.90E+02
6.93E+02
8.22E+02
6.12E+02
5.89E+02

<BKG
1.63E+03
2.35E+03
3.25E+03
1.78E+03
1.62E+03

112E, 27N
112E, 26N
112E, 25N
112E, 24N
112E, 23N
11 2E, 22N

4.21E+02
4.58E+02
5.77E+02
4.81E+02
4.97E+02
4.50E+02

•4.51E+02
7.09E+02
1.54E+03
8.70E+02
9.81E+02
6.53E+02

Notes:
*Raw 1 cm da.ta from 15 second counts.
Average background @ \ cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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LindMiy Light II Site
Detailed Overland (iuinmu Survey • Area 8

KJIW Data and Corrected Net CPM*

[ixKaiion | * I cm

iiiE,27N
mf-:,26N
M1E.2SN
II1H, 24N

Net CPM [Locution

4.45E+02
4S9E+02
4.94E+02
494E+02

6.19E+02
7 I6EM)2
960E»02
960EMI2

»lcm Net CTM (Locution

II4E.29N
II4H.28N
II4E.27N
II4R.26N
II4E.2SN
II4E.24N

4.30E+02
8.64E+02
8 I9E+02
2.00E+01
8..1VB-f<)2
4.I1EM)2

5 I4E^2
1.54E-K«
1.21Et03
1 IM'UM
n7E><)3
1.95E+02

•Icm Net CPM

USE. ION
II5E, 2«>N
II5E, 28N
II5E. 27N
USE. 26N
II5E. 2SN
USE, 24N

1.70EK)2
5.00EH)2
K.S2EH)2
670E«-02
6 I4E«02
KY»4E«02
8 101- 1 02

9S6EM)I
I.OOE+01
1.46E+03
2.I«>E+(H
1. HOE +01
1 MK+01

1.10EMJ1

luxation

II6E. 1IN
1 U.E. ION
II6E. 2<>N
1 16E, 28N
1 16E. 27N
1 16E, 26N
1 16K, 2SN
1 16E. 24N

*l cm
24IE«02
602E«02
1 12E+01
7 I8E+01
I.4HE+01
1 ISEKI1
77II-+02
9.02E+02

Net CPM
'BKQ

1 7IEHH
672E+03
4.76H«04
781|-t(n
SS1EM)1
2.XVH-I01
IHOEtOI

Uoculion

II7E, ION
II7E. 29N
II7E. 28N
1 17E. 27N
II7E. 26N
II7R. 2SN
1 17E. 24N
M7E. 21N
1I7E. 22N

* 1 cm

426E+02
5.SSE+02.
55IE+01
H.47E-»02
H.17E»02
8S7E+02
I.21E+01
1 21E»01
689hK)2

Net CPM

4X6E+02
I.19E+01
1 S9I-MI4
142E+01
1.15E+01
149E»01
609EUJ1
6.09E+01
212EI01

Notes:
'Raw I cm daja from 15 second counts.
Average background (u\ 1 cm • 2484 CPM.
Net CPM values in rut are > 1 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

Raw Data and Corrected Net CPM*

[Location | *1 cm | Net CPM |Location | *lcm | Net CPM {Location | ' *1 cm | Net CPM |

118E, 29N
118E, 28N
118E, 27N
I18E, 26N
118E, 25N
11 8E, 24N
118E, 23N
118E, 22N

3.54E+02
1.01E+03
7.38E-H)2
7.74E+02
1.55E+03
1.27E-H)3
7.80E-M)2
7.29E+02

<BKG
4.56E+03
2.66E-H)3
2.91E+03
8.32E+03
6.37E+03
2.95E+03
2.60E+03

119E, 28N
119E, 27N
119E, 26N
119E, 25N
119E, 24N
119E, 23N

4.67E+02
4.52E+02
5.89E-K)2
1.06E-K)3
1.39E-H)3
6.43E+02

7.72E+02
6.67E+02
1.62E+03
4.91E+03
7.21E-K)3
2.00E-H)3

120E, 24N| 6.69E+02 | 2.18E-K)3

Notes:
*Raw 1 cm data from 15 second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Location
I26E, 18N
I26E. 17N
I26E. 16N
I26E, 35N
I26E, 34N
I26E, 33N
!2ftE, 32N
I26K, 3 IN
I261-, 30N
I26H, 29N
I26E, 28N
I26E, 27N
I26E, 26N
I26E, 25N
I26E. 24N

• I c m
6.32E+02
6.69K«)2
688E+02
8.00E+02
6.99E+02
673E+02
698F.MI2
6.33EKI2
A.30EHI2
6.99E+02
7.03E+02
8.57E-»()2
7.24E-KJ2
624E+02
6.55E«)2

Net CPM
I.24EM)2
I.92U+02
268E+02
7 I6E-^02
3 .12E+02
2.08E+02
V08F.M)2
!.16E-fU2
1 I6E+02
3 I2E>02
328E+02
9.44E-HI2
4.I2E+02
1 .20E+OI
1 36E+02

Location
I27E, 38N
I27E, 37N
I27E, 36N
I27E, 33N
I27E, 34N
I27E, 33N
I27E, 32N
I27E, 3 IN
I27E, 30N
I27E, 29N
127E, 28N
I27E, 27N
I27E, 26N
I27E, 23N
I27E, 24N

• Icm
683E^02
693E+02
7.92E^)2
I.06E+03
783E+02
650E+02
610EK)2
6.7IE*02
6.42E402
6.70EH»2
7 . I IE»02
8.IOE+02
6.8IE+02
8.44E+02
638E+02

Lindsay Light II Site
Detailed Overland Gamma Survey • Area 9

Raw Data and Corrected Net CPM*

Net CPM
2.36R+02
2%Ei02
684Et02
I.76E+03
6.48E+02
1 I6E»02
.V 601- 401
2.0(>E«)2
K.40E»OI
1 %E«02
1.60E+02
7.36E+02
2.40E+02
8.92E+02
6.80E+OI

Location
I2ME. 38N
I28E. 37N
I28E. 36N
I28E. 33N
I28E, 34N
I28E, UN
\2KE+ 32N
I28F, UN
I2KE, ION
I28E. 29N
I28E, 28N
128E, 27N
I28E, 26N
I28E, 23N
I28F, 24N

•Icm
763EMJ2
XOIHMI2
7.93E+02
1 !4Et03
8.I2E+02
669E«02
632F»02
623F.»02
6 441- 1 02
760E102
6.68E»02
7.27E»02
8.IOE+02
7.92E+02
6.40E+02

Net CPM
368E+02
7.20EMI2
6%E+02
2.08E+01
7.64F.+02
I.V2EMI2
440F.»OI
li»OFM)l
920i->OI
5.56E»02
IKHt-^02
4.24E«02
7.56E-»02
6.84E+02
7.60E+01

Location
I2VE. 18N
I2«>E. 17N
I29E. S6N
I29E. 35N
I29E, 14N
I2«>E, 11N
I20E. 12N
I29E. 1IN
1291s. .ION
I29E. 29N
I29E. 28N
I29E. 27N
I29E. 26N
I29E. 25N
I29E. 24N

•Icm
82XFH)2
782E>02
7.75E+02
1 IIF+01
7.94E+02
841E+02
R10FH>2
7.1IKKI2
6.10F.H)2
641F.102
6.85EtU2
6.16EM)2
7.37E+02
7.44E+02
640Et()2

Net CPM
8.28E+02
6.44E+02
6.I6E+02
I.96E+03
6.92E+02
8.88EH)2
K.16E+02
440FH)2
.V«)E+OI
880EiOI
2.56E-H)2
6(K)E»()I
5.44E+02
4.92E+02
7.60E+OI

Location
I.WE, 18N
I30E, 37N
HOE, V»N
I30E. 35N
HOE. 34N
HOE. .13N
HOE. 12N
HOE. UN
MOD. ION
I30E. 2«>N
130E. 28N
I.10E, 27N
1MB, 26N
HOE, 25N
I10E. 24N

•Icm
6.41E-I02
640E>02
9.80E+P2
968E+02
I.06E+03
K40EI02
8.17E+02
I07E«03
6/>4i!M)2
S.2XE+02
5.SSEH)2
5.8SE+02
7.44E402
6.40E+02
6.40E+02

Net CPM
880Et(»|
7.60E+OI
I44EMH
I.39EHH
I.76E+01
8.76FHJ2
864F>02
1 KOI7. 101
I.72E*02

<I)KG
<BKG
<BKG

4.92E+02
7.60E+OI
7.60EH)!

Notes:
•Raw I cm data from 13 second counts.
••Based on 3/14/94 measurements and additional measurements taken 3/21/94 and 3/22/94.
Average background to) I cm - 2484 CPM.
Net CPM values in rul are > 3 x background.

Values in table represent the average of multiple measurements.
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Lindsay Light II Site
Detailed Overland Gamnia Survey - Area 9

Raw Data and Corrected Net CPM*

Location
131E, 38N
131E, 37N
13 IE, 36N
13 IE, 35N
13 IE, 34N

'*131E 33N
13 IE, 32N
131E, 31N
13 IE, 30N
13 IE, 29N
131E, 28N
13 IE, 27N
13 IE, 26N
13 IE, 25N
13 IE, 24N

*lcm
7.04E+02
6.82E+02
9.25E+02
1.16E+03
1.07E+03
8.59E-K)2
9.11E+02
6.94E+02
5.64E+02
5.44E+02
6.36E+02
6.36E+02
7.20E+02
6.62E+02
6.44E+02

Net CPM
3.32E+02
2A4E+Q2
1.22E+03
2.16E+03
1.80E+03
9.52E+02
1.16E-K)3
2.92E-H)2

<BKG
<BKG

6.00E+01
6.00E+01
4.20E+02
1.64E+02
9.20E+01

Location
132E, 38N
132E, 37N
132E, 36N
132E, 35N
132E, 34N
132E, 33N
132E, 32N
132E, 3 IN
132E, 30N
132E, 29N
132E, 28N
132E, 27N
132E, 26N
132E, 25N
132E, 24N

*lcm
6.46E-K)2
7.01E-K)2
4.80E+02
7.30E+02
6.82E+02
1.05E+03
7.86E+02
4.51E+02
2.98E+02
6.00E+02
6.30E+02
6.88E+02
6.30E+02
6.56E+02
6.06E-K)2

Net CPM
l.OOE+02
3.20E+02
8.63E+02
2.61E+03
2.27E+03
4.84E+03
3.00E+03
6.60E+02

<BKG
<BKG

3.60E-KH
2.68E+02
3.60E+01
1.40E+02

<BKG

Location
133E, 38N
133E, 37N
133E, 36N
133E, 35N
133E, 34N
133E, 33N
133E, 32N
133E, 31N
\33E, 30N
133E, 29N
133E, 28N
133E, 27N
133E, 26N
133E, 25N
133E, 24N

Mem
7.19E+02
6.50E+02
4.44E-K)2
6.72E+02
1.28E-K)3
1.46E+03
1.02E+03
4.36E+02
4.21E+02
3.43E-H)2
6.41E+02
2.25E+02
6.47E+02
7.72E-HD2
6.77E+02

Net CPM
3.92E+02
1.16E+02
6.12E+02
2.20E+03
6.44E+03
7.70E+03
4.63E+03
5.56E-H)2
4.51E+02

<BKG
1.99E-HJ3

<BKG
1.04E+02
6.04E+02
2.24E+02

Location
134E, 38N
134E, 37N
134E, 36N
134E, 35N
134E, 34N
134E, 33N
134E, 32N
134E, 3 IN
134E, 30N
134E, 29N
134E, 28N
134E, 27N
134E, 26N

134E,|24N

*lcm
5.86E+02
3.60E-K)2
4.03E+02
7.39E+02
1.70E+03
2.89E+03
4.74E+02
2.91E+02
1.17E+03
6.41E+02
9.67E+02
3.25E+02
3.96E+02

7.19E+02

Net CPM
<BKG

2.59E+01
3.26E+02
2.67E+03
9.37E+03
1.77E+04
8.21E-H)2

<BKG
5.67E+03
1.99E+03
4.26E+03

<BKG
2.77E+02

2.88E+03

Location
135E, 38N
135E, 37N
135E, 36N
135E, 35N
135E, 34N
135E, 33N
135E, 32N
135E, 3 IN
135E, 30N
135E, 29N
135E, 28N
135E, 27N
135E, 26N
135E, 25N
135E, 24N

*1 cm
5.98E+02
5.32E+02
6.34E+02
8.24E+02
1.36E+03
1.46E+03
5.69E-H)2
3.97E+02
5.84E+02
5.69E+02
5.75E+02
1.59E+03
8.83E-K)2
4.4.8E+02
6.62E+02

Net CPM
<BKG

1.23E+03
1.94E+03
3.26E+03
7.00E+03
7.70E+03
1.48E+03
2.84E+02
1.59E+03
1.48E+03
1.52E+03
8.60E+03
3.67E+03
6.39E+02
1.64E+02

Notes:
'"Raw 1 cm data from IS second counts
**Based on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background @ I cm = 2484 CPM. .f
Net CPM values in red are > 3 x background. •:*•
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Lindsay Light II Site
Detailed Overland Gumnui Survey • Area 9

Raw Data and Corrected Net OM«

(vocation
I36E. 38N
I36E. 37N
I36E. 36N
136E, 35N
I36E. 34N
I16E. UN
I16E. 32N
I36E. UN
I36E. ION
I16E. 29N
1161:. 2KN
136E. 27N
136E. 26N
I36E. 25N
I36E. 24N

*l cm
7.I6E+02
6.07E+02
M.02K+02
2.I8E+03
2 I8EH)3
1 84E»<)3
4 .8 IEMJ2
38<IE»()2
392E»02
44811* 02
4 . I2E + 02
I . I9L«03
«;.99E-H)2
4.99E+02
6.S4H<()2

NclCPM
3 KOE+02
I.75EH)3
3.IIE>03
I.27E-»04
I.271U04
1 tnCM)4
870E>02
1 ME+02
2.49liH)2
6.39E+02
3.88E>()2
58IE+03
4.48E-K)3
9.95E+02
I.32E+02

IxKulion
I37E. 38N
I37E. 37N
I37E. 36N
I37E. 35N
I37E. 34N
I37E. 33N
I37E. 32N
I37E. 3IN
I37E. 30N
I37E. 29N
I37E. 28N
I37E. 27N
I37E, 26N
I37E. 25N
I37N.24N

* l c m
4.I9E+02
623E+02
6.98Et02
676E102
8.29E+02
6%E»02
1 34EM13
74()E«()2
4.20E^)2
378EKJ2
383E+02
3.8()EK)2
2.I5E+03
5.3IEH)2
7 S9E-t()2

Net C'PM
437E»( )2
1 86EK>3
2,38E-»03
223E+03
3 30E+03
2 37E»03
686E+03
268EKH
4 4 4 E » ( ) 2

. 5 I K « 0 2

.86EUI2
65EK)2
2 Mi H)4
22Ei()l

S«Ef02

IxKulion
1381- . 38N
I38E. 37N
I38E. 36N
I38E. 3ISN
I38E. 34N
I38E. 33N
I18E. 32N
I38E, 3 IN
I38E. 30N
I38E. 29N
1 38E. 28N
I38E. 27N
I38E, 26N
I38E. 2!SN
I3KE 24N

*l cm
422E+02
.VI2E>02
V39EMI2
456E+02
443E+02
S.I9E-H»2
8.(M)E^02
442E+02
4 3 I E ^ 0 2
1.67F.-H)2
3.35EK)2
4,I8EH)2
269E+03
I I4E401
692E402

Net (TM
458EHI2
I.U9E103
I 27Et()3
(i.9SE+(»2
6 <tfE+<)2
I |3E»03
3.09EKI3
3.98EM)2
S 2 IE t<)2
7 4 7 E M I I

v|)KG
4.30E102
1 (. U ; i U 4
208E+03
284EMI2

Notes
*Riiw I cm ikitu from 1.1 second counts
**Hascd on VI4/'M nicusurcmcnis und additional incasurcnicnis taken V21/V4 and V22/V4
Average background (ti\ I cm - 24K4 CPM
Net CPM values in icil arc > 3 x background,

Values in table represent the average or multiple measurements.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 10

Raw Data and Corrected Net CPM*

Location
132E, 16N
132E, 15N
132E, 14N
132E, 13N

*lcm
2.30E+02
3.70E+02
3.20E-K)2
3.40E-H)2

Net CPM
<BKG

9.56E-H)!
<BKG
<BKG

Location
133E, 16N
133E, 15N
133E, 14N
133E. 13N
133E, 12N

*1 cm
2.44E+02
4.80E+02
8.50E+02
7.88E-H)2
6.94E-K)2

Net CPM
<BKG

8.63E+02
3.44E+03
3.01E+03
2.35E-H33

Location
134E, 16N
134E, 15N
134E, 14N
134E, 13N
134E, 12N
134E, UN

*lcm
4.79E+02
7.95E+02
1.35E-K)3
1.90E-K)3
8.66E+02
3.68E+02

Net CPM
8.56E-K)2
3.06E-K)3
6.93E-KJ3
1.08E+04
3.55E-K)3
8.17E+01

Location
135E, 16N
135E, 15N
135E, 14N
135E, 13N
135E, 12N

*1 cm
3.82E+02
6.69E+02
8.62E+02
9.72E+02
5.06E+02

Net CPM
1.79E+02
2.18E+03
3.53E+03
4.29E+03
I.04E-K)3

Location | * 1 cm | Net cpm |

i

136E, 13N|4.14E-K)2| 4'.02E+02 |

Notes:
*Raw 1 cm data from IS second counts.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.
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Linduy Light II Site
Detailed Overland Gamma Survey • Area 11

Raw Data and Corrected Net CPM*

Location
I19K, I5N
IV>E, UN
I39K, HN

«lcm
27HE+02
4.15EH>2

Net CPM

5 49E+02
l.6KE+(»

Location
UOE, I5N
UOE, UN
UOE, UN

•Icm

S.4«>E+02_

Net CPM
9.S1E+02
446E+01
1 14KHH

Location *lcm Net CPM

14 Hi, UN
UIE. UN

S,IIE*02
440E102

I.OXEtO!
5.84E+02

Notes:
•Raw I cm data from 15 iccond counts.
Average background (u\ I cm - 2484 CPM.
Net CPM values in rnl arc > 1 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 12

Raw Data and Corrected Net CPM*

Location
166E, 66N
166E.65N
166E, 64N
166E,63N
166E, 62N
166E.61N
166E, 60N

•1cm
6.85E+02
8.12E+02
4.94E+02
5.47E+02
7.43E-H)2
5.73E+02
4.02E+02

Net CPM
2.56E+02
7.64E+02
9.60E+02
1.33E+03
2.70E+03
1.51E+03
3.19E+02

Location
167E, 66N
167E, 65N
167E, 64N
167E, 63N
167E, 62N
167E, 61N
167E, 60N

*1 cm
6.80E+02
6.54E-K)2
7.83E-K)2
5.92E+02
6.89E-H)2
5.91E-KJ2
4.85E-HW

Net CPM
2.36E-H)2
1.32E+02
6.48E+02
1.64E+03
2.32E+03
1.64E+03
8.97E+02

Location
68E.66N

168E.65N
168E.64N
I68E.63N
I68E.62N
168E.61N
168E.60N

*lcm
5.75E+02
7.46E+02
6.63E+02
6.54E+02
8.92E+02
6.98E+02
6.70E402

Net CPM
<BKG

5.00E+02
1.68E+02
2.08E+03
3.74E+03
2.38E-K)3
2.19E+03

Location
169E, 66N
169E, 65N

'*169E, 64N
169E, 63N
169E, 62N
169E, 6 IN
169E, 60N

*lcm
6.29E+02
7.54E+02
6.20E+02
1.14E+03
1.38E+03
1.43E+03
1.05E-H)3

Net CPM
3.20E+01
5.32E+02
1.84E-H)3
5.46E+03
7.14E+03
7.49E+03
4.84E-HJ3

Location
170E, 66N
170E, 65N
170E, 64N
170E, 63N
170E, 62N
170E, 61N
170E, 60N

*lcm
4.62E+03
1.08E403
5.82E-H)2
1.26E+03
1.52E-K)3
1.69E+03
1.08E+03

Net CPM
2.97E+04
5.05E+03
1.57E+03
6.30E+03

•8.11E+03
9.30E+03
5.05E-K)3

Notgs:
*Raw 1 cm data from 15 second counts.
"Based on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background
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Lindsay Light II Site
Detailed Overland Gamma Survey • Area 12

Raw Data and Corrected Net (*PM»

Location
I7IE.66N
I7IE, 65N
I71E, 64N
171 E, 63N
171 li, 62N
I7IE, 6 IN
17 IE, 60N

» l c m
4.36E*02
1 I7E+03
6S9E*03
1 2IE+03
1 I4E+03
8.S4E+02
5.38E+02

Net CPM
5.56E+02
567E+03
4 331' H)4
3.95E+03
3.46E+03
3.47EHI3
I.4IE+03

Location
I72E. 66N
I72E, 6SN
I72E, 64N
I72E^63N
I72E. 62 N
I72E. 6IN
I72E. 60N

• 1 cm
4.32E+02
9.IIE+02
84IEU)2
I.IIE-Htl
103E+03
885EH12
S.44Et02

Net CPM
.V2HE+02
3K7EK)3
3 38EH)3
3 25Et03
4.84E+03
369E«03
I 3 IE»03

LocMlion
I73E, 66N
I73E. 65N
I73E. 64N
I73E. 63N
I73E, 62N
I73E, 6IN
I73E. 6UN

» l c m
4 4SE >02
7.84E+02
1 48E>01
9.65E^02
KJ6E+03
635EKJ2
.V12EK)2

Net CPM
6 .19E+02
2.98E+03
7 831- HI »

4.24E-»03
4.9IE+03
1 94E+03
I09E«()3

Location
1741-:, MN
I74E. 63N
I74E, 64N
I74E. 63N
I74E.62N
I74E.6IN
I74E, WIN

•I cm
5.01E102
I . I 2 E M H
I63E«03
767E+02
9 I4E+02
5.69E+02
437EKI3

Ncl CPM
I02E+03
S32E+03
' ) < i 2 l ' M H
2.86E+03
1.89E+01
1 48E+01
2 801 •104

l-ocution
I73E. 66N
I73E. 63N
I73E. 64N
I75E, 63N
I7SE. 62 N
I75E.6IN
I73E, 60N

• 1 cm
308E«02
1 IOE+01
663E+02
9.40E-KJ2
IOIE+<)3
640E^02
437E«02

Ncl CPM
L()6Ef03
5 I9E+03

'2 . I4E+03
407EHH
4.56E+03
I.98E+03
7.02E»02

Notes:
*Kuw 1 cm data from 13 itccond counts.
*• Based on 3/14/94 mcuiiurcmcnls and additional mcatiurcmcnis taken 3/21/94 and 3/22/94. Values in table represent the average of multiple measurements
Average background (a) I cm - 2484 CPM.
Ncl CPM values in red are > 3 x background.
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Lindsay Light II Site
Detailed Overland Gamma Survey - Area 12

Raw Data and Corrected Net CPM*

Location
176E, 66N
176E, 65N
176E, 64N
176E, 63N
176E, 62N
176E, 6 IN
176E, 60N

*lcm
7.96E+02
1.48E+03
1.80E+03
1.33E+03
1.31E+03
8.53E+03
7.70E+03

Net CPM
7.00E+02
3.44E+03
4.72E-H)3
2.84E+03
2.76E-K)3
3.16EH)4
2.83E+04

Location
177E, 66N
177E, 65N
177E, 64N
177E, 63N
I77E, 62N
177E, 61N
177E, 60N

*1 cm
9.22E+02
1.48E+03
1.49E+03
1.23E+03
1.09E+03
8.46E+02
8.04E-K)2

Net CPM
1.20E+03
3.44E+03
3.48E+03
2.44E+03
1.88E+03
9.00E+02
7.32E+02

Location
178E, 66N
178E, 65N
178E, 64N
I78E, 63N
178E, 62N
178E, 61N
178E, 60N

*1 cm
8.04E+02
1.19E+03
9.62E+02
7.89E+02
8.10E-K)2
6.74E+02
6.92E+02

Net CPM
7.32E+02
2.28E+03
1.36E+03
6.72E+02
7.56E+02
2.12E+02
2.84E-K)2

Location | *1 cm | Net CPM

179E,65N|7.31E+02| 4.40E+02 ]

Notes:
*Raw 1 cm data from IS second counts.
"Based on 5/14/94 measurements and additional measurements taken 5/21/94 and 5/22/94. Values in table represent the average of multiple measurements.
Average background @ 1 cm = 2484 CPM.
Net CPM values in red are > 3 x background.

Special readings taken along eastern guardrail south of Area 12 (Same footnotes above apply).

Location
180E, 18N
180E, ON

*1 cm
6.44E+02
6.56E-K)2

Net CPM
9.20E+01
1.40E+02
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APPENDIX F2

DETAILED SURVEY DATA MAPS FOR AREAS 1-12



Net CPM

3.73E+G*

2.98E+04

2.24E+0/

1.49E+04 !

7.45E+03

O.OOE+00

Lindsay Light II Site
Detailed Overland Gamma Survey' - Area ?

One (I) Meter und, Nel L'f'M (o> 1 cm Above Grade*

East->

Net CPM

I < 3 x Bkg

[j > 3 \ Bkg - 10 x Bkg

> 10 x B k g

.KIN

bUli 61 1 62H 6.1i; 64I-; 65li 6bli K 6Kt 69H 70H 7 Hi 72K 73h 74K

Net CPM

xl3kg - 10 \ Bkg

| > 10 x Bkg

"Background = 2484 CPM, 3 x Background = 7452 CPM



ATTACHMENT B

Kerr-McGee Chemical Corporation
Borehole Logging Procedure
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APPENDIX G4

QUALITY ASSURANCE CHECK OF ESP-1 AND

BICRON INSTRUMENTS AT MOST ELEVATED

LOCATION, 76E, 4N



M.J.W. Corporation Inc.
DETAILED AREA SURVEY MAP-

FORM RCP40-4A

Job No: 142-94-073-01

W—ir rVNB-r^ir^ QA O^rlr nf ,11 A fnqrmn^nt. (7) ̂  10 t~1 f>> «i"n« ^ Mnct Fl^at^H P>^tHif Iiv-rtinn

INDICATE NORTH

Etevated Snot Location Near 76E. 4N*

£1-ESP1.S/N02260 / Modd44-10.S/N 111127(Large6*CoOimnor)

At Snriace At 1 Meter j
Coma me - 3.07 ES (CPM) 1.16 ES (CPM)
1 Minute Count * 2.91 E5 1.15 E5

- ESPl. S/N 02261 with Modd 44-10. S/N 112642 (Small 2.5* CoUimator)

_ At Sur^^f _ At 1 Meter Above Sorfarr
Coma rate - 3.30 E5 (CPM) 1.30 E5 (CPM)
1 Minute Count - 3.3 E5 1.31 ES

Bioon. S/N B37SA

At Suffice _ At 1 Meter Above Sorfacr
165 uRem/boor

i4.Bicroii.S/NB971N

_ At 1 Meter Above Smfatr
625 uRem/bour 165 uRon/bour

Avenge Conectioo Factor - 4S7 CPMAiRcm/hr at 1 on above the surface, 745 CPM/nRem/hr at 1 meter above
sorfaoe.

•Tkb small spot jave the most elevated leadings on the site. It is located approximately 2 meters west of tbe building boundary
vhick (SBppocedrjr) hrpni at 78E.

76.4 •.. • 77.4

763* • T7J

MEASUREMENT UNITS: D DooMDATA RECORDED BY n UnnW Bf*1/ DATE: 5/22^4

DRAWING SCALE: CHECKED BY: J V WigrmxM v7 y <yj DATE:

uvo



Lindsay Light II Site
Overland Tissue Equivalent Dose Rate

Net uRem/hr.

iBkg, + 2 Sid. Dev.

>Bkg. + 2 Std. Dev. - 3 x Bkg.

> 3 x B k g . - 10 x Bkg.

> 20 Bkg. - 30 x Bkg.

•> 30 x Bkg,

*Background = 4.5 uRem/hr.
* ""Background + 2 Standard Deviations = 6.75 uRem/hr.

8/19/94



APPENDIX G3

THREE-DIMENSIONAL REPRESENTATION OF BICRON DATA



Lindsay Light II Site
Overland Tissue Equivalent Dose Rate

Net uRem/hr.

^Bkg. + 2 Sid. Dev.

>Bkg. + 2 Std. Dev. - 3 x Bkg.

>3xBkg.- 10 x Bkg.

> 10Bkn-20xBka.

> 20 Bkg. - 30 x Bkg,

> 30 x Bkg.

120E 150E

'Background = 4.5 uRem/hr.
•"Background + 2 Standard Deviations = 6.75 uRem/hr.

8/19/94



Llnduy Ueht II Site. Overland TUw Equivalent DOM Kate Date (uRttn/hr) P»ge4of4, I37E-180E

UN
OK'
«4N
UN
ON
tot
MN
ON
StH
JTir
MN
»r
MN
SJN
JHT
SIN
UN
4*N
4IN
47N
401
491
44N
4JN
41N
4IN~
4*N
MN
UN
J7N
MN
HN~
Ml4
JJN
JIN
JIN
MN
UN
UN
17N
MN
UN
UN
UN
UN
UN
UN
I*N
IsN
IW
UN
UN
I4N
IJN
I1N
UN
UN
4N
W
7N
at
JN
4N
W
IN
IN
IN

J7C

14 J
10.5
It.}
It.)
10.9
10.)
10.3
10.)
It.)
16.)
lo.
lt.5
10.
It.)
It.

JM

l«.)
10.)
It.)
It.)
10.)
10.)
10.)
10.)
It.)
10.)
10.)
It)
10.
It.
It.

Jtt

It
It.
It.
It
It.
It.
It.
It.

ME

It.
It.
It.
It.
It.
It.
It
It.

4IE

It.
It.
It.
It
It.
It.
It.
It.

411 4JC 44E 451 4*E 47E 4U I4»E 9K 5IE 51E SIC 1S4E 55E ME 57E SIE 5>E 4«E 1*1 E IME UE «4E «SE IME
7.)
7.)
7.)
7.)
7.)
7.)
7.)

17E
7.)
7.)
7.)
7J
7.)
7.)
7J

ME
It.)
its
10.)
lt.5
It.)
It)
10.)

t»E
It.)
It.)
10.)
It.)
It.)
It.)
10.)

TOE
It)
It)
10.)
It.)
It.)
It.)
I).)

TIE
It.)
I).)
10.)
II.)
It.)
It.)
10.)

TIE
It.)
It.)
10.)
It.)
It.)
It)
10.)

7JE
It.)
It.)
It.)
It.)
II)
IIJ
It.)

T4E
It.)
II)
II.)
II.)
II.)
II.)
II.)

73E
It.)
II)
10.)
II.)
IIJ
II)
10.)

WE
11)
ID
II.)
IIJ
IIJ
II.)
IIJ

rTE
It.)
IIJ
It.)
IIJ
II)
II.)
II.)

HE
II)
II.)
IIJ
ItJ
111
IIJ
II.)

9E WE



Unduy Ueht II SHc, Ovrrlutd Tbsuc Equivalent Do*e Rale Data

Mi
at
UN
OH
«N
«1N
ON
59N
MN
57N
UN
53N
S4N
3JN
SIN
SIN
SON
4*N
40N
47N
UN
4SN
44N
43H
4zN
41N
44*)
MN
»T
1W
MN
JSN
J4N
jar
JIN
UK
MN
MN
UN
1TN
MN
15N
UN
UN
JIN
UN
MN
UN
l«
I7N
1<N
I9N
I4N
I3N
IJN
UN

*N
ON
IN
<N
5N
4N
iN
IN
IN
m

91E

1.}
IJ
1.5
1.)
1.}
1.)
I.S
15

SJE

7.

•

•

7.
is

S4E

54
3.0
J.O
JO
50
3.0
5.6
5.6

S5E ME I7E ME

10.3
10.3
10.5
145
10.5
145

S»E

10.5
105

Ho.)
145
10.5
145

15
15

~TJ
I.

1.5

ME

10.5
10.)
10.5
10.3
10.5
10.5
145
11.5
113
115
115
12.5
11.5

14.5
14.5

145
10.
14
10.
14
145
14
145
14.5
10.3

(IE

10.5
10.5
15.)
10.3
10.5
10.3
14.5
9.5
9.)
9.)
9.5
9.3
4.5

14.5
145

16.5
10.5
145
14
16.
14
145
14.5
145

TITS

(IE

10.5
103
103
10.3
10.3
10.)
165
10.)
10.5
10.)
16.5
10.5
16.5

5
J

3

3
3
3
3
3

«JE

10.3
10.5
10.5
10.5
15.5
10.5
165

16.5
16.)

163
10.
16
16.
16
14
14
14
14.
103

ME

10.5
10.5
10.5
10.5
10.5
10.5
16.5

16.5
165

16.5
10.5
16
16
16
14
16
14
16

~m

tSE

10.5
10.)
10.)
10.)
10.5
10)
16.5

11.5
115

115
II.)
11.5
11.
11
115
115
115
115

TT5

ME

10.5
10.)
10.5
10.5
10.5
10.5
165

5
3

~n
)
5

)
)

3
5
3

*7E

10.5
10.3
10.5
10.3
10.5
10.)
16.5

17.5
17

175
17.
17.
17.
17
17.
17
17
17.
IT

ME

10.)
10.5
10.5
10.)
10.5
10.5
16.5

16.5
V

385
30.
H
Jo
»
165
Jo
M.
36.

TK5

uRrm/hr
WE

10.5
10.)
10.5
10.5
15.5
10.5
16.5

155
M

15.5
30.5
15
15
15
155
15
15
15
23.

7*E

15.5
15.3
I).)
155
155
155
15.5

5

•*

.

71 E

15.5
15.5
15.)
1)5
155
15.3
155

5

"9.:

ne

M.)
20.)
20.)
20.5
20.5
20.5
155
I).)
155
I).)
155
15.5
15.5
15.5
15.5
15.5
155
15.5
15.5
15.5

15.5
15.
15
15.
15.
15
15
15
15

' IV

TJE

20.5
305
20.3
20.)
20.5
20.5
M5
20.5
20.3
20.
M.5
20.5
»5
20.3
20.3
20.
20.
20.

M.5
H

».
20.
M.
»
M
M
H
M
H.

~nr

74E

25.5
25.)
2).)
2).)
23.5
25.5
155
2).)
2).)
23.3
153
23.3
15.5
25.)
2).)
25.
2).
J5-5
15
15.

15.
25.
15
15.
15.
15
15
15.
15
15.

TSE

40.5
40.5
40.5
40.3
40.5
405

44.5
40.)
405
40.5
465
40.5

"44.5
41.5
40.5
40.5
40.5
40.3
«!5
465

«.3
40.
«.
46.
46.
44
46.
«
461

"TOT

TtE

5.3
103
10.5
15.5
20.5
25.5
365
40.5
)5.
40.
455
55.5
76.5
N.5
T3.5
TO.
TO.
45.
46.
15.

15.5
20.

' 15
15.
a
\a
95.

- J6
"15.

10.

TTE

5.5
10.)
10.5
20.5
255
30.)
J65
35.5
40.5
55.5
765
15.5
15.5
15.)
D.)
90.)
155

55.
45.5
45.5

15.
23.
15
u

165.
155.
H.
15.
15
13.

TIE

5.5
10.3
15.5
305
30.)
35.3
155
35.)
40.)
«5.S
665

100.3
1655
103.)
103.3
103.3
13.5
55.3
465
455

J55
35
15
M.

115
IJ6
45
Jo
15
IV

T9E

5.5
10.3
15.5
25.5
30.
35.
U.
40.
4).
5).
76
95.

115
no.
no.
105.
T3.
30.
35.
H.

U.
40.
55
a
75.
94
45.
15
15.
13.

ME

10.5
105
13.5
25.5
35.3
35.5
J5
4).
50.
55.
745
13.3

166.5
100.5
103.
IN.
«5.
45.
46.
U.

46.
45.
56.
55
55.
45.
56.
U
H.
13.

01E

3.5
10.5
15.5
30.)
40.3
40.3
565
50.)
«5.S
T»-3
64.5

1005
116.5
IN.)
IN.}
90.
40.
30.
45.
455

45J
SV3
OJ
15
56.
56.
55.
55.
»
JO.

•IE

5.3
10.5
20.5
30.5
45.)
43.3
45.5
43.5
30.5
555
«5S
T3.3
M.5
90.5
90.5
•5.3
55J
45.
45.5
45.5

45.
50J
54J
45J
45.
45.
55
55
34
13.

UE

3.3
10.3
13.5
23.3

43.)
43.5
45.5
40.3
33.5
33.5
45.5
«5.5
76.5
«3.5
DJ
TO.)
30.5
40.)
U.5
153

-JTJ
13.
15J
H.
J5J
34
45
45
15.
13.

04E

).)
).)

10.5
23.)
33.5
40.)
46.5
35.)
23.5
23.3
)5.5
4).)
45.5
35.3
«3.5
«.
40.
33.
15.5
H.

TJ3
23.
15.
U.
15
36.
15.
15
».
13.

OSE

55
5.5

10.5
20.5
25.3
25.)
15.5
25.5
20.3
13.)
H.5
23.)
35.5
45.5
30.)
45.)
355
30.5
16.5
16.5

-15
13.
15.
15
15.
15
15.
15.
14.
10.

P»*
ME

3.5
55

10.3
15.5
23.3
13.5
16.5
15.5
13.)
15.5
15.5
20.3
15.5
30.)
35.)
30.)
30.5
23.)
15.5
16.5

•|«
15.
15.
16.
5.
5.

16.
16.
5.

10

fit.

3.5
10.5
15.5
25.5
25.5
17.5
15.5
13.
13.
15.
15.5
20.5
155
30.5
30.
25.
20.
15.
15.
16.

16J
10.
16.
5.

16.
16.
16.
16.
16.
10.

ME

T.
103
10.)
15.5
20.
20.
15
15.
13.
10.
16.5
13.
H5
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30.
23.
20.
15.
15
16.

16.
10.
7.
5.
i
5.
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5.
5.

e2oT4. 52E-94E
ME

T,

7.5
10.
13.3
20.
173
11.
15.
15.
10.
15.
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15.
30.3
30.
1).
12.
10.)
It
7J

—73
7.
T.
5.]
I.
5.

14.
7.
5.
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90E

10.
10.
10.
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16
IOJ
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IT.
20J
2).
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15J
10.
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9IE
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15.
13.
15.
15.
15.
15.
13.
13.
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H.
25.5
17.3

13.
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7J
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7J

~TJ
7
T
7
7
7
7
7
7

j 1_ . x

ME
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13.
13.
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15.
15.
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1).
13.
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I3J
I5J
15.

Til
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13
13
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1)
1)

9JE
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IV
lj.1
IV
1)
IV
15
IV
IV
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15.
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15.5
15.
10.
ll.
to.
10.
16.
II.

113
10.
16.
16.
II.
II.
II.

lo.
10.
!•

ME

13.)
155
133
13.5
15.)
15.5
155
15.5
15.5
15.)
15.5
15.5
15.5
15.5
155
IV)
IV)
135
15.5
15.5

155
15.5
15.5
15.5
IV)
IV)
1)5
155
15.3
155

WM
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MN
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UN
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MN
MN
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IW
MN
MN
MN
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4W
4W
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4W
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APPENDIX G2

BICRON DATA OVERLAYED ON 1 METER SITE GRID
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Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 11 (uRem/hr)*

AREA 11

18N
17N
16N
15N
14N
13N
12N
UN

Gross
uRem/hr

15
15
15
15
15
15
15
15

139E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15

140E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15

141E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

•All measurements recorded at 1 meter above ground surface
**Net uRem/hr. = Gross - Average background. Average background = 4.5 uRem/hr.
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Unduy Light II Site
Overland Tiuue Equivalent Dote Rate Dau • Area 12 (uRem/hf)*

ARIA 12

MN
«N
MN
MN
62N
61N
60N

Gron
uRem/hr

12
12
12
12
12
12
12

I64E

••Net
uRem/hr

7.3
7.3
7.3
7.5
7.3
7.3
7.3

Gran
uRem/hr

12
12
12
12
12
12
12

U7E

••Net
uRem/hr

7.3
7.3
7.3
7.5
7.3
7.3
7.3

Grou
uRem/hr

15
15
15
15
15
IS
13

I68E

••Net
uRem/hr

10.5
10.5
10.5
105
10.5
10.5
10.3

GroM
uRem/hr

IS
15
15
15
IS
IS
IS

U9E

••Net
uRem/hr

10.5
10.5
10.5
105
10.5
10.5
10.3

GroM
uRem/hr

15
IS
IS
IS
IS
IS
20

I70E

••Net
uRem/hr

10.3
10.5
10.5
10.5
10.5
10.3
13.3

Grow
uRem/hr

15
20
15
15
15
IS
IS

171 E

••Net
uRem/hr

10.5
15.5
10.5
105
10.5
IO.S
10.3

Gran
uRem/hr

15
15
IS
IS
13
13
IS

I72E

••Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
IO.S

AREA 12

MN
6SN
64N
«3N
62N
61N
60N

Gron
uRem/hr

13
15
15
IS
IS
IS
15

173E

••Net
uRem/hr

10.5
IO.S
10.5
10.5
10.3
10.3
10.3

Grow
uRem/hr

15
IS
15
IS
IS
13
15

174E

••Net
uRem/hr

10.5
IO.S
IO.S
10.3
10.3
IO.S
10.3

Grou
uRem/hr

13
13
15
IS
IS
IS
IS

17SE

••Net
uRem/hr

IO.S
10.5
10.5
IO.S
10.5
10.3
10.3

Gron
uRem/hr

IS
IS
IS
IS
IS
IS
IS

176E

••Net
uRern/hr

IO.S
10.3
10.3
IO.S
10.3
10.5
10.5

Grou
uRem/hr

IS
IS
13
IS
IS
IS
IS

177E

••Net
uRem/hr

10.5
10.3
10.5
IO.S
10.5
10.5
10.5

Grou
uRem/hr

15
IS
IS
IS
IS
IS
15

17SE

••Net
uRem/hr

10.5
10.3
IO.S
10.3
10.3
IO.S
10.3

•All measurements recorded at I meter above ground surface
••Net uRem/hr. - Grou - Average background. Avcraee background - 4.5 uRem/hr.
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AREA 9
Lindsay Light II Site

Overland Tissue Equivalent Dose Rate Data - Area 9 (uRem/hr)*

38N
37N
36N
35N
34N
33N
32N
31N
30N
29N
28N
27N
26N
25N
24N

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

126E

••Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

127E

**Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

128E

••Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

129E

••Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

15
15
15
IS
15
15
15
15
15
15
15
15
15
15
15

130E

••Net
uRcm/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

131E

••Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

132E

"Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

AREA 9

38N
37N
36N
35N
34N
33N
32N
31N
30N
29N
28N
27N
26N
25N
24N

Gross
uRcm/hr

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

133E J

**Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRcm/hr

15
15
15
15
15
IS
IS
15.
15
15
15
15
15
IS
15

134E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
IS
IS
15
IS
15
15
15
15
20
15
15
15

135E

••Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.S
10.5
10.5
10.5
10.5
15.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
20
IS
20
15
15
IS
IS
15
IS
15
15
15
15

136E

••Net
uRern/hr

10.5
10.5
15.5
10.5
15.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
IS
15
15
15
15
IS
IS
15
15
15
15
IS
15
15

137E

••Net
uRern/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
IS
15
IS
15
15
15
15
IS
IS
IS
IS
15
IS
15

138E

••Net
uRem/hr

10.5
10.S
10.5
10.5
10.S
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

*A\\ measurements recorded at \ meter above ground surface
••Net uRem/hr. = Gross - Average background. Average background = 4.5 urem/hr.
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Llnduy Ughl II Site
Overland Tissue Equivalent Dote Rate DaU • Area 10 (uRem/hr)*

AREA 10

UN
17N

ISN
I4N
I3N
I2N
UN

Gross
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS

I32E

••Net
uRem/hr

IO.S
IO.S
IO.S
IO.S
IO.S
IO.S
IO.S

IO.S

Greet
uRem/hr

IS
IS
IS
20
IS
IS
IS
IS

IJJE

••Net
uRem/hr

105
IO.S
105
IS.S
IO.S
IO.S
IO.S
IO.S

OroM
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS

IJ4E

••Net
uRem/hr

IO.S
IO.S
IO.S
IO.S
105
IO.S
105
IO.S

Grots
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS

USE

••Net
uRem/hr

IO.S
IO.S
IO.S
IO.S
IO.S
IO.S
IO.S
IO.S

Groat
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS

IME

••Net
uRem/hr

IO.S
IO.S
IO.S
IO.S
IO.S
105
IO.S
IO.S

•All measurements recorded at 1 meter above ground surface
••Net uRem/hr. • Gross • Average background. Average background - 4.5 uRcm/hr.
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AREAS

Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 8 (uRem/hr)*

31N
30N
29N
28N
27N
26N
25N
24N
23N
22N

Gross
uRem/hr

IS
15
IS
IS
15
15
15
15
15
IS

103E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15

104E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15

10SE

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
IS
15
15
15
15
15

106E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
IS
IS

107E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
IS
IS
15
15
15
70
15
15
15

108E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
65.5
10.5
10.5
10.5

AREAS

31N
30N
29N
28N
27N
26N
2SN
24N
23N
22N

Gross
uRem/hr

15
15
IS
IS
15
15
15
15
15
IS

109E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15

HOE

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

IS
15
15
15
15
15
20
15
15
IS

HIE

"Net
uRetn/hr

10.5
10.5
10.5
10.5
10.5
10.5
15.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15

112E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
IS
15
15

113E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20

114E

."Net
uRcm/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5

*A1I measurements recorded at 1 meter above ground surface
"Net urcm/hr. = Gross - Average background. Average background = 4.5uRemA»r.
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AREA I

Llnduy Light II Site
Overland Tissue Equivalent DOM Rate DtU • Area 8 (uRem/hr )•

JIN
JON
29N
28N
27N
2«N
2SN
24N
2JN
22N

GroM
uRem/hr

20
20
20
20
20
20
20
20
20
20

USE

••Net
uRem/hr

13.3
133
13.3
13.3
13.3
13.3
13.3
13.3
133
13.3

Gran
uRem/hr

13
13
13
13
23
13
13
13
13
13

IKE

••Net
uRcm/hr

10.3
103
10.3
10.3
20.3
103
10.3
10.3
10.3
10.3

GroM
uRcm/hr

13
13
20
13
13
IS
13
13
13
13

II7E

••Net
uRem/hr

10.3
10.3
13.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3

GroM
uRem/hr

13
13
13
13
13
IS
IS
IS
13
IS

HIE

•*Nel
uRem/hr

103
10.3
10.3
10.3
IO.S
IO.S
103
IO.S
IO.S
IO.S

GroM
uRem/hr

13
13
13
13
13
IS
IS
13
13
IS

II9E

••Net
uRem/hr

10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3
10.3

•All measurements recorded at 1 meter above ground surface
"Net urem/hr. - Gross - Average background. A very background - 4.5uRcm/hr.
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Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 7 (uRem/hr)*

AREA?

30N
29N
28N
27N
26N
25N
24N
23N
22N
21N
20N
19N
18N
17N
16N
15N
14N
13N
12N
UN
ION
9N
8N
7N
6N
SN
4N
3N
2N
IN
ON

Gross
uRem/hr

IS
IS
IS
IS
15
IS
IS
15
IS
15
15
15
22
25
30
25
20
15
12
12
12
12
12
12
12
12
12
12
12
12
12

90E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
17.5
20.5
25.5
20.5
15.5
10.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
20
25
30
22
18
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

91E

"Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
20.5
25.5
17.5
13.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
18
20
25
25
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

92E

**Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
13.5
15.5
20.5
20.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
20
20
20
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15
15

93E

•'Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

94E

**Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5

Gross
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

95E

**Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5
15.5

• All measurements recorded at 1 meter above ground surface
**Net uRem/hr. = Gross - Average background. Average background = 4.5 uRem/hr.
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Llnduy Light II She
Overland Tissue Equivalent DOM Rate Data - Area 7 (uRem/hr)*

AREA?

JON
29N
28N
27N
26N
25N
24N
23N
22N
2IN
20N
19N
18N
I7N
16N
ISN
I4N
I3N
I2N
UN
ION
9N
8N
7N
6N
SN
4N
3N
2N
IN
ON

Groat

uRem/hr
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

96E

••Net
uRcm/hr

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
105
IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S
IO.S

IO.S

IO.S

Orou
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

97E

••Net
uRcm/hr

IO.S

IO.S
105
IO.S
105
105
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

Orou
uRcm/hr

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

98E

••Net
uRem/hr

IO.S
IO.S
IO.S
IO.S
IO.S
IDS
IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S
10.5

IO.S

Orou
uRem/hr

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS

99E

••Net
uRem/hr

105
105
105
IO.S
105
IO.S

IO.S
105
105
105
IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

Orou
uRcm/hr

IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
IS
15

IOOE

••Net
uRcm/hr

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S

IO.S
IO.S

IO.S

IO.S

IO.S

IO.S

Orou
uRem/hf

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

101E

••Net

uRem/hr
IS.S

IS.S

IS.S
155
IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S
IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S
IS.S

Qrou
uRcm/hr

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

102E

••Net
uRem/hr

IS.S
IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S
155
IS.S

IS.S

IS.S
15.5

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S

IS.S
155
IS.S

15.5

•All meauiremcnii reuNdcd at I meter above (round surface
••Net uHcm/hf • Grou • Average background Average background ' 4 5 uKem/hr
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Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 7 (uRern/hr)*

AREA?

SON
29N
28N
27N
26N
25N
24N
23N
22N
21N
20N
19N
18N
17N
16N
1SN
14N
13N
12N
UN
ION
9N
8N
7N
6N
5N
4N
3N
2N
IN
ON

Gross
uRem/hr

10
IS
20
35
35
40
40
40
45
70
85
105
110
110
110
110
90
60
45
50
35
40
40
40
65
120
135
70
35
20
20

78E

**Net
uRem/hr

5.5
10.5
15.5
30.5
30.5
35.5
35.5
35.5
40.5
65.5
80.5
100.5
105.5
105.5
105.5
105.5
85.5
55.5
40.5
45.5
30.5
35.5
35.5
35.5
60.5
115.5
130.5
65.5
30.5
15.5
15.5

Gross
uRem/hr

10
15
20
30
35
40
40
45
50
60
75
100
120
115
US
no
80
55
40
35
35
40
45
60
70
80
95
50
30
20
20

79 E

"Net
uRem/hr

5.5
10.5
15.5
25.5
30.5
35.5
35.5
40.5
45.5
55.5
70.5
95.5
115.5
110.5
110.5
105.5
75.5
50.5
35.5
30.5
30.5
35.5
40.5
55.5
65.5
75.5
90.5
45.5
25.5
15.5
15.5

Gross
uRem/hr

15
15
20
30
40
40
40
50
55
60
75
90
105
105
110
105
70
50
45
40
45
45
50
55
60
60
70
55
40
25
20

80E

"Net
uRem/hr

10.5
10.5
15.5
25.5
35.5
35.5
35.5
45.5
50.5
55.5
70.5
85.5
100.5
100.5
105.5
100.5
65.5
45.5
40.5
35.5
40.5
40.5
45.5
50.5
55.5
55.5
65.5
50.5
35.5
20.5
15.5

Gross
uRem/hr

10
15
20
35
45
45
55
55
70
75
85
105
115
105
105
95
65
55
50
50
45
50
60
70
70
55
55
60
60
25
25

81E

**Net
uRem/hr

5.5
10.5
15.5
30.5
40.5
40.5
50.5
50.5
65.5
70.5
80.5
100.5
110.5
100.5
100.5
90.5
60.5
50.5
45.5
45.5
40.5
45.5
55.5
65.5
65.5
50.5
50.5
55.5
55.5
20.5
20.5

Gross
uRem/hr

10
15
25
35
50
50
50
50
55
60
70
80
95
95
95
90
60
50
50
50
50
50
55
55
50
50
50
60
60
35
20

82E

"Net
uRem/hr

5.5
10.5
20.5
30.5
45.5
45.5
45.5
45.5
50.5
55.5
65.5
75.5
90.5
90.5
90.5
85.5
55.5
45.5
45.5
45.5
45.5
45.5
50.5
50.5
45.5
45.5
45.5
55.5
55.5
30.5
15.5

Gross
uRem/hr

10
15
20
30
50
50
50
45
40
40
50
70
75
70
90
75
55
45
40
40
40
40
40
40
35
40
35
50
50
30
20

83E

"Net
uRem/hr

5.5
10.5
15.5
25.5
45.5
45.5
45.5
40.5
35.5
35.5
45.5
65.5
70.5
65.5
85.5
70.5
50.5
40.5
35.5
35.5
35.5
35.5
35.5
35.5
30.5
35.5
30.5
45.5
45.5
25.5
15.5

•All measurements recorded at 1 meter above ground surface
••Net uRcro/hi - Grots - Average background Average background - 4 5 uRcm/hr
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Unduy Light II SUe
Overland Tissue Equivalent Dow Rate Data - Area 7 (uRem/hr)*

AREA?

30N
29N
28N
27N
26N
2SN
24N
UN
22N
2IN
20N
I9N
18N
17N
16N
1SN
14N
UN
12N
UN
ION
9N
•N
7N
<N
SN
4N
3N
2N
IN
ON

Orott
uRem/hr

10
10
IS
30
40
43
45
40
30
30
40
SO
SO
60
70
65
45
40
40
3S
35
30
30
30
30
30
35
40
30
25
20

84E

'•Net
uRem/hr

5.5
5.5
10.5
25.5
35.5
40.5
40.5
3S.5
25.5
25.5
35.5
45.5
4S.S
S5.5
65.S
60.5
40.5
35.5
35.5
30.5
30.5
25.5
25.3
25.5
25.5
25.5
30.5
35.5
25.5
20.5
15.5

GroM
uRem/hr

10
10
IS
25
30
30
30
30
25
20
25
30
40
SO
ss
so
40
35
25
25
25
20
20
20
20
20
20
20
20
IS
IS

85E

'•Net
uRem/hr

5.5
55
10.5
20.5
25.3
25.5
25.S
2S.S
20.5
I5.S
20.5
25.5
355
4S.S
30.3
43.3
35.5
30.5
20.5
20.5
20.5
I5.S
13.3
13.3
IS.S
15.5
15.5
IS.S
IS.S
10.3
10.5

Grow
uRem/hr

10
10
IS
20
30
20
23
20
20
20
20
23
30
33
40
33
35
30
20
15
15
20
20
20
15
10
10
IS
13
10
IS

86E

••Net
uRcm/hr

3.5
5.5
10.5
15.5
25.5
IS.S
20.3
13.3
13.5
IS.S
IS.S
20.S
25.5
30.5
35.5
30.5
30.5
25.5
15.5
10.S
10.5
15.5
IS.S
IS.S
10.5
5.5
5.5
10.3
10.5
5.3
10.5

GroM
uRcm/hr

10
IS
20
30
30
22
20
18
18
20
20
25
30
35
35
30
25
20
20
IS
IS
IS
IS
IS
10
15
IS
IS
IS
IS
IS

87E

••Net
uRem/hr

3.5
10.3
IS.S
2S.5
25.5
175
IS.S
I3.S
13.3
IS.S
IS.S
20.3
25.3
30.5
30.5
255
20.5
IS.S
13.3
10.3
10.3
10.3
IO.S
10.5
5.5
IO.S
10.5
IO.S
IO.S
10.5
10.5

Grots
uRem/hr

12
IS
IS
20
23
25
20
20
18
IS
IS
20
25
30
35
30
25
20
20
15 1

12
15
IS
12
10
10
10
10
10
10
12

88E

••Net
uRem/hr

7.5
10.5
10.5
IS.S
20.5
205
13.3
13.5
135
IO.S
IO.S
IS.S
20.5
25.5
30.5
25.5
20.5
15.5
15.5
10.5
7.5
10.5
10.5
7.5

.5

.5

.5

.5

.5
5.5
7.5

Gross
uRcm/hr

12
12
15
20
25
22
18
20
20
IS
20
25
30
35
35
20
17
IS
15
12
12
12
12
12
10
10
10
15
12
10
10

89E

••Net
uRem/hr

7.5
7.5
10.5
IS.S
20.5
17.5
135
15.5
IS.S
105
15.5
20.5
25.5
305
30.5
IS.S
12.S
10.5
10.5
7.5
7.5
7,5
7.3
7.3
5.5
5.5
5.5
10.5
7.5
5.5
5.5

*AII measurements recorded at I meter above ground surface
"Net uRcm/hr. = Gross - Average background. Average background < 1 4.5 uRcm/hr.
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Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 6 (uRem/hr)*

AREA 6

12N
UN
ION
9N
8N
7N
6N
5N
4N
3N
2N
IN
ON

Gross
uRem/hr

13
13
13
13
13
13
13
13
13
13
13
13
13

59E

"Net
uRem/hr

8.5
8.5
8.5
8.5
8.5
8.5
8.5
8.5 .
8.5
8.5
8.5
8.5
8.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15
15
15
15

60E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15
15
15
15

61E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

14
14
14
14
14
14
14
14
14
14
14
14
14

62E

"Net
uRem/hr

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15
15
15
15

63E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15
15
15
15
15
15
15
15

64E

"Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

17
17
17
17
17
17
17
17
17
17
17
17
17

65E

"Net
uRem/hr

12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5
12.5

AREA 6

12N
UN
ION
9N
8N
7N
6N
5N
4N
3N
2N
IN
ON

*A1I meas

Gross
uRem/hr

14
14
14
14
14
14
14
14
14
14
14
14
14

66E

"Net
uRem/hr

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

urements recorded at

Gross
uRem/hr

22
22
22
22
22
22
22
22
22
22
22
22
22

67E

**Net
uRem/hr

17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5

Gross
uRem/hr

35
35
35
35
35
35
35
35
35
35
35
35
35

68E

"Net
uRem/hr

30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5
30.5

Gross
uRem/hr

30
30
30
30
55
30
30
30
30
30
30
30
30

69E

"Net
uRem/hr

25.5
25.5
25.5
25.5
50.5
25.5
25.5
25.5
25.5
25.5
25.5
25.5
25.5

Gross
uRem/hr

14
14
14
14
14
14
14
14
14
14
14
14
14

70E

"Net
uRem/hr

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

Gross
uRem/hr

14
14
14
14
14
14
14
14
14
14
14
14
14

71E

"Net
uRem/hr

9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5
9.5

meter above ground surface
"Net uRem/hr. = Gross - Average background. Average background = 4.5 uRem/hr.
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AREA 7

Lindsay Light II Site
Overland Tissue Equivalent Doee Rate Data - Area 7 (uRem/hr )•

JON
29N
2SN
27N
26N
2SN
24N
2JN
22N
2IN
20N
I9N
UN
I7N
I6N
ISN
14N
UN
12N
11N
ION
9N
8N
7N
6N
SN
4N
JN
2N
IN
ON

Grots
uRem/hr

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

72E

••Net
uRem/hr

IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
IS.S
15.5
15.5

Grow
uRem/hr

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

73E

••Net
uRem/hr

20.5
20.5
20.5
20.5
20.5
20.5
20. 5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20. 5
20.5
20.5
20.5
20.5
20.5
20.5

OroM
uRcm/hr

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

74E

••Net
uRcm/hr

25.S
25.5
25.5
25.S
25.5
25.5
25.5
25.S
25.5
2S.5
25.5
25.5
25.5
25.5
25.5
25.5
25.S
25.S
25.5
25.5
255
25.5
25.5
25.5
2S.S
25.5
25.5
25.S
25.S
25.5
25.S

OroM
uRem/hr

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

7SE

••Net
uRem/hr

40.5
40.5
405
40.5
40.5
40.5
40.5
40.5
405
40.5
40. 5
40.5
40. 5
40.5
40.5
40.5
40.5
40.5
40.5
40.5
405
40.5
40.5
40.5
40.5
40.5
40.S
40.5
40.5
40.5
40.5

Oron
uRem/hr

10
IS
IS
20
25
30
35
45
40
45
50
60
75
85
80
75
7S
50
45
40
35
30
25
20
30
70
170
100
35
20
IS

76E

••Net
uRem/hr

S.S
IO.S
10.5
IS.S
20.5
25.5
30.5
40.5
35.S
40.5
4S.S
5S.5
70.5
80. S
75.S
70.5
70.5
45.5
40.5
35.5
30.5
25.5
20.5
IS.S
2S.S
65.S
165.5
95.5
30.5
15.5
10.5

Orott
uRem/hr

10
IS
IS
25
30
35
35
40
45
60
75
90
90
90
90
95
90
60
SO
50
35
30
30
30
40
110
160
85
30
20
20

77E

••Net
uRem/hr

5.5
IO.S
IO.S
20.S
2S.5
30.5
30.5
35.5
40.5
55.5
70.5
85.5
85.5
85.5
85.5
90.5
85.5
5S.5
4S.5
45.5
30.5
25.S
25.S
25.5
3S.S
105.5
IS5.5
80.5
25.5
IS.S
15.5

•All measurements recorded at 1 meter above ground surface
••Net uRcm/hr. - Gross - Average background. Average background • 4.5 uRem/hr.

Page I of 5 8/19/94



Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 4 (uRem/hr)*

AREA 4

23N
22N
21N
20N
19N
18N

Gross
uRem/hr

15
15
IS
IS
15
15

S8E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

15
15
15
15
15
15

S9E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

17
17
17
17
17
17

60E

"Net
uRem/hr

12.5
12.5
12.5
12.5
12.5
12.5

Gross
uRem/hr

14
14
14
14
14
14

61E

**Net
uRem/hr

9.5
9.5
9.5
9.5
9.5
9.5

Gross
uRem/hr

15
15
15
15
15
15

62E

**Net
uRem/hr

10.5
10.5
10.5
10.5
10.5
10.5

•All measurements recorded at 1 meter above ground surface.
**Net uRem/hr. = Gross - Average background. Average background! : 4.5 uRem/hr.

Page 1 of 1 8/19/94



AREAS

AREAS

AREAS

Llnduy Light II Site
Overland Tissue Equivalent Dote Rale Data • Area 5 (uRcm/hr)'

30N
29N
28N
27N
26N
2SN
24N

Gross
uRem/hr

15
13
IS
15
15
IS
IS

ME

••Net
uRcm/hr

10.5
10.5
10.5
IO.S
10.5
IO.S
IO.S

Gross
uRem/hr

IS
15
20
IS
IS
IS
IS

6IE

••Net
uRcm/hr

IO.S

10.5

IS.S

IO.S

IO.S

IO.S

IO.S

Gross
uRcm/hr

IS
IS
IS
IS
IS
IS
IS

62E

••Net
uRem/hr

IO.S
10.5
10.5
105
105
105
10.5

Gross
uRcm/hr

IS
IS
IS
IS
20
IS
IS

6JE

••Net
uRem/hr

IO.S
105
105
10.5
155
IO.S
IO.S

Gross
uRem/hr

15
IS
15
IS
IS
IS
IS

64E

••Net
uRem/hr

10.5
IO.S
10.5
10.5
10.5
IO.S
IO.S

Gross
uRem/hr

IS
15
IS
IS
IS
IS
IS

6SE

••Net
uRem/hr

10.5
10.5
10.5
10.5
IO.S
105
IO.S

JON
29N
28N
27N
26N
2SN
24N

Gross
uRem/hr

IS
IS
IS
IS
IS
IS
IS

66E

••Net
uRem/hr

IO.S
10.5
10.5
105
105
105
IO.S

Gross
uRem/hr

IS
IS
IS
IS
IS
IS
IS

67E

••Net
uRem/hr

IO.S
IO.S
IO.S
105
105
10.5
IO.S

Gross
uRcm/hr

IS
IS
IS
IS
IS
IS
IS

68E

••Net
uRem/hr

10.5
10.5
105
105
105
105
IO.S

Gross
uRem/hr

IS
IS
IS
IS
20
IS
IS

69E

••Net
uRem/hr

IO.S
10.5
10.5
105
15.5
10.5
IO.S

Gross
uRem/hr

20
20
20
20
20
20
20

TOE

••Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.5
15.5

Gross
uRem/hr

20
20
20
20
20
20
20

7IE

••Net
uRem/hr

15.5
15.5
15.5
15.5
15.5
15.3
IS.S

JON
29N
28N
27N
26N
2SN
24N

Gross
uRcm/hr

25
25
25
25
25
25
30

72E

••Net
uRem/hr

20.5
20.5
20.5
20.5
20. S
20.5
25.5

Gross
uRem/hr

25
25
25
25
25
25
25

73E

••Net
uRcm/hr

20.5
20.5
20.5
20.5
20.5
20.5
20. S

Gross
uRcm/hr

20
20
20
20
20
20
20

74E

••Net
uRcm/hr

15.5
15.5
15.5
15.5
IS.S
15.5
15.5

•All measurements recorded at I meter above ground surface.
••Net uRcm/hr. • Gross - Average background. Average background - 4.5 uRcm/hr.
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Lindsay Light II Site
Overland Tissue Equivalent Dose Rate Data - Area 2 (uRem/hr)*

AREA 2

30N
29N
28N
27N
26N
25N
24N

Gross
uRem/hr

9
9
9
9
9
9
9

40E

**Net
uRem/hr

4.5
4.5
4.5
4.5
4.5
4.5
4.5

Gross
uRem/hr

9
9
9
9
9
9
9

41E

"Net
uRem/hr

4.5
4.5
4.5
4.5
4.5
4.5
4.5

Gross
uRem/hr

15
18
15
15
15
15
15

42E

"Net
uRem/hr

10.5
13.5
10.5
10.5
10.5
10.5
10.5

Gross
uRem/hr

11
11
11
11
11
11
11

43E

**Net
uRem/hr

6.5
6.5
6.5
6.5
6.5
6.5
6.5

Gross
uRem/hr

11
11
11
11
11
11
11

44E

**Net
uRem/hr

6.5
6.5
6.5
6.5
6.5
6.5
6.5

*AII measurements recorded at 1 meter above ground surface.
**Nel uRem/hr. = Gross - Average background. Average background = 4.5 uRem/hr.
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A RE A 3

Lindsay Light II Site
Overland Tissue Equivalent Dose Rale Data - Area (uRcm/hr)*

I9N
IBN
I7N
UN
I5N
UN
UN
I2N
UN

Grots
uRcm/hr

I I
I I
I I
I I
I I
I I
I I
I I

47E

••N«
uRcm/hr

6.5
6.S
6.3
65
65
6.5
6.5
6.5

Gross
uRcm/hr

10
10
10
10
10
10
10
10

4»

••Net
uRem/hr

5.5
5,5
5.5
55
5.5
55
55
5,5

Gross
uRcm/hr

I I
I I
I I
I I
I I
I I
I I
I I

49E

••Net
uRcm/hr

6.5
6.5
6.5
6.5
6.5
65
65
6.5

Gross
uRem/hr

14
14
14
14
14
14
14
14

ME

••Net
uRcm/hr

9.5
9.5
9.5
9.5
9.5
95
95
9.5

Gross
uRcm/hr

10
15
15
15
IS
15
IS
IS
IS

SIE

••Net
uRcm/hr

25.5
10.5
10.5
10.5
10.5
105
10.5
105
10.5

Gross
uRcm/hr

13
13
13
13
13
13
13
13

S2E

••Net
uRcm/hr

R.5
8.5
8.5
8.5
85
8.5
8.5
8.5

AREAJ

I9N
18N
17N
UN
1SN
UN
13N
12N
UN

Gross
uRcm/hr

12
12
12
12
12
12
12
12

SJE

••Net
uRem/hr

7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.3

Gross
uRem/hr

11
I I
I I
I I
I I
I I
11
11

54E

••Net
uRem/hr

5

•All measurements recorded at I meter above ground surface.
••Net uRcm/hr. = Gross - Average background. Average background: • 4.5 uRcm/hr.
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APPENDIX Gl

BICRON DATA - AREAS 1-12



Lindsay Light II Site
Overland Tissue Equivalent DOM Rate Dau • Area I (uRem/hr)'

AREA I
Grots

uRcm/hr
66N'
6SN
64N
63N
62N
6IN
60N
S9N
58N
57N
S6N
SSN
S4N

AREA

8
24E

'•Mel
uRem/hr

3.3
3.S
3.3
3.3
3.3
3.3
3.3
3.3
3.3
3.5
3.3
3.3
3.5

Grots
uRem/hr

2SE

••Net
uRem/hr

4.3
4.3
4.
4.
4.
4.
4.
4.
4.
4.
4.
4.5
4.5

Gross
uRcm/hr

10
10
10
10
10
10
10
10
10
10
10
10
10

26E

••Net
uRcm/hr

5.5
5.5
5.5

5
.5
.5
.5
.5
5

5.5
5.5
5.5
5.5

Gross
uRem/hr

10
10
10
10
10
10
10
10
10
10
10
10
10

27E

••Net
uRem/hr

,

.5

.3

.5

.5

Gross
uRcm/hr

10
10
10
10
10
10
10
10
10
10
10
10
10

28E

••Net
uRem/hr

5.
5.

.

t

t

5.

Grots
uRem/hr

10
10
10
10
10
10
10
16
10
10
10
10
10

29E

••Net
uRem/hr

5.
5.
5.
5.
5.
5.
5.
I I
5.
5.
5.
5.
5.

Gross
uRem/hr

10
10
10
10
10
10
10
10
10
10
10
10
10

JOB

••Net
uRem/hr

66N
6SN
64N
63N
62N
61N
60N
S9N
S8N
57N
S6N
SSN
54N

Gross
uRem/hr

9
9
9
9
9
9
9
9
9
9
9
9
9

3IE

••Net
uRcm/hr

4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.3
4.5
4.5
4.5

Gross
uRem/hr

9
9
9
9

9
9
9
9

32E

••Net
uRem/hr

4.5
4 5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

Gross
uRcm/hr

10
10
10
10
10
10
10
10
10
10
10
10
10

33E

••Net
uRcm/hr

5.3
.5
.5
.5
.5
.5
.5
.5
.5
.5
.5

5.5
5.5

Gross
uRem/hr

I I
11
I I
I I
I I
I I
11
I I
I I
I I
I I
I I
I I

34 E

••Net
uRcm/hr

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

Gross
uRem/hr

I I
11
I I
11
11
11
11
I I
11
11
I I
11
I I

3SE

••Net
uRem/hr

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

Gross
uRem/hr

I I
I I
11
11
I I
11
11
II
11
I I
I I
I I
11

36E

••Net
uRem/hr

6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5
6.5

•All measurcntcnu icioidcd al I mclci above ground surface
••Net ukcm/hf - Giou • Average background Average background -45 uRcm/hr

( Page I of 1 8/19/94



APPENDIX G

DOSE RATE DATA



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 10

One (1) Meter Grid, Net CPM @ 1 cm Above Grade*

1.49E+04

Net CPM 7.45E+03

a.OOE+00

Net CPM

<3xBkg.

>3xBkg.- lOxBkg.

I6N

131E 133E 134E 135E

Net CPM
| <3xBkg.

Q > 3 x Bkg. - 10 x Bkg.

•Background - 2484 CPM; 3 x Background - 7452 CPM 8/19/94



Lindsay Lighl II Site
Detailed Overland Gamma Survey - Area 12

One (1) Meter Grid, Net CPM (o> I cm Above Grade*

4.47E+04

3.73E+04

2.98E+04

Net CPM 2.24E+04

1.49E+04

7.45E+03

O.OOE+00
05
CO

East->
o

Net CPM

< 3 x Bkg.

H > 3 x Bkg. - 10 x Bkg.

I > 10 x Bkg - 20 x Bkg.

66N

59N

I66E 1671i 168K I69F, 170K I7IE 172E I73E 174E 175F. 176F 177E I78F. I79E 1SOE

Net CPM

3 < 3 x Bkg.

D > 3 x Bkg. - 10 x Bkg.

I > 10 x Bkg. - 20 x Bkg.

•Background = 2484 CPM; 3 x Background = 7452 CPM 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 8

One (1) Meter Grid, Net CPM (uj 1 cm Above Grade*

NetCPM

5.96E+04
5.22E+04
4.47E+04
3.73E+04
2.98E+04
2.24E+04
1.49E+04
7.45E+03
O.OOE+00

East->

Net CPM
| < 3 x Bkg.

g > 3 xBkg. - l O x B k g .

| > I Ox Bkg. -20 .x Bkg.

I >20xBkn.

-31N

-30N

23N

72N

Net CPM

< .1 x Bkg

> 3 x Bkg - 10 x Bkg.

> 1 0 x B k g . - 2 0 xBkg .
>20 x Bkg.

"Background = 2484 CPM, 3 x Background = 7452 CPM 8/19/94



LindMy Light II Site
Detailed Overland Gamma Survey • Area V

One (1) Meter Grid, Net CPM (£9 I cm Above Grade*

NrtCPM

2.24E+04 (

1.49E+04

7.45E+03

O.OOE+00

Net CPM

< 3 x Bkg.

0 > 3 x Bkg. -10 x Bkg.

37N

26N

23N

24N
I26E I27E I2IE I29E I30E DIE I32E I33E I34E I33E I36E I37E I3HE

Net CPM
I < 3 x Bkg.
D > 3 x Bkg. -10 x Bkg.

•Background - 2484 CPM; 3 x Background -7452CPM 8/19/94



Lindsay Light II Site
Detailed Overland Gamma Survey - Area 6

One (!) Meter Gr:d, Net CPM @ 1 cir. Above Grade*

"1 i

5.96E+04
5.22E+04
4.47E+04
3.73E+04

Net CPM 2.98E+04
2.24E+04
1.49E+04
7.45E+03
O.OOE+00

12N

East ->

Net CPM

| < 3 x Bkg.

Q > 3 x Bkg. - 10 xBkg.

| > 1 0 x B k g . - 2 U x B k g

I >20 x BkR.

- I2N

UN

57E 58H 59E 601-: 6IE 62K 63K 64K 65F, 70K 71 10

Net CPM

<3 xBkg

> 3 x B k g - ID x Bkg
> 1 0 x B k g - 2 0 x B k g
>20 x Bkg

•Background = 2484 CPM: 3 x Background = 7452 CPM 8/19/94



LindMy Ll»ht II Site

Detailed Overland Oammi Survey • Area 7
One (1) Meter Grid, Net CPM <# I cm Above Grade*

tjflfl JJJjt dljjl

IfM

m m KIW HHI m m m m m

mmmw
wmimmmwmmwm
mmmmi

SON
29N
28N
27N
-26N
• 20N
24N
23N
22N
21N
20N
19N
18N
17N
16N
16N
14N
13N
12N
11N
10N
BN
-8N
7N
6N
0N
4N
3N
2N

•IN
-ON

I g g Net CPM

> 3 x Bkg.

East->

^Background - 2484 CPM; 3 x Background ° 7432 CPM 8/19/94
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ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD1

Project Name/No. ' t-l NfinY, . •• ««HT 3C Samples Shipment Data 7 *-
Sample Team Members.? 2»y i. '***y, 0se««42V Lab Destination 8 5 T

Pi ufil Oentep No. 3 „ .. _ .... _ „ „ , Lab Contact 9

Project Manager4 &_*LfkS&jc «»jrL Project Contact/Phone 12

Purchase Order No.fl 17 3/J/. 2 H_ Carrier/Waybill No. 13

Reference Document No. 50?,240
Page 1 of

Bill to:5

Report to:10

/ • / • • >

it-

11
ONE CONTAINER PER LINE

Special Instructions: 23

Possible Hazard Identification: 24
Non-hazard J Flammable IJ f Skin Irritant > J Poison B IJ Unknown IJ

Sample Disposal: 2S .,
Return to OlentlJ Disposal by Labjtf Archive (mos.)

ITurnaround Time Required: 2fl

Normaixa Rush J
QC Level: 27

I.IJ IIJJ III.IJ Proiect Specific (•pectfvU
1 . Relinquished by Date

Time:
^/2J/fy

V£> tU

1 . Received by 28 Date:
Time:
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Date:.
Time:

2. Received by Date:
Time:

3. Relinquished by Date:
Time:

3. Received by
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Date:
Time:

Comments:29



STS Consultants Ltd

CLIENT
Chicago Dock and Canal

PROJECT NAME

Chicago Dock Lindsay Light

LOG OF BORING NUMBER 82E25N

ARCHITECT-ENGINEER

SITE LOCATION
316 E. Illinois; Chicago. Illinois

- 5 DESCRIPTION OF MATERIAL

SURFACE ELEVATION

UNCONFINED COMPBESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC HATER
LIMIT X CONTENT X

x • -
LIQUID
LIMIT X

- -A

10 20 30 50

10

STANDARD
PENETRATION BLOWS/FT.
20 30 40 50

HS
Asphalt pavement, gravel subbase

HS Fill: Silty clay, sand, gravel, brick, mortar and
cinders - black to brown

SS i
Concrete slab, pavement

SS I Fill: Silty clay, broken concrete, bricks and
wood - brown to black
End of Boring
Borenole filled with neat cement grout upon
c o m p l e t i o n .

The stratification lines represent the approximate Boundary lines between soil types: in-sltu, trie transition nay be gradual.

Dry
us OH wo BORING STARTED

05/22/94
STS OFFICE

Chicago Area-01

BCR ACR BORING COMPLETED. ENTERED BY
KKB

SHEET NO. OF
1

RIS/FOREMAN
B-55/Dumas

APP'D er
RGB

STS JOB NO.
27313-ZH



CLIENT

Chicago Dock and Canal
PROJECT NAME

Chicago Dock Lindsay Light

LOG OF BORING NUMBER 81E5N

ARCHITECT-ENGINEER

SITE LOCATION
316 E. Illinois: Chicago. Illinois

P 5

Q- LUa

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

UNCONFINED COMPRESSIVE STRENGTH
TONS/FT.2
1 2 3 4 5

PLASTIC WATER
LIMIT I CONTENT I
X ...... •

LIQUID
LIMIT X

A

10 30 50

STANDARD
PENETRATION BLOWS/FT.
20 30 40 50

HS
Aspnalt pavement, case course

xa:

HS:

ss

ss
55

I

Fill: Soil, cinders, brick and concrete - brown
to black

Note: Spoon driven again 4-4.5 ft. for additional
material to split sample.

I
End of Boring
Borenole fi l led with neat cement grout upon
completion.

The stratification lines represent the approximate boundary lines between soil types: in-situ, the transition nay oe gradual.
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DESCRIPTION OF MATERIAL

SURFACE ELEVATION

Asphalt, gravel subbase

Fill: Silty c l a y , gravel , brick, mortar, cinders
ana wire - dry to moist
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Borehole f i l led wi th neat cement grout upon
completion .

f

PH
OT

O-
IO

NI
ZA

TI
ON

DE
TE

CT
OR

 R
EA

DI
NG

 (P
F

<1

O UNCONFINEO COMPRESSIVE STRENGTH
TONS/FT. 2
1 2 3 4 5

PLA
LIM

STIC MATER 110
IT X CONTENT X LI

0 20 30 40 !

UIO
HIT *
A

>0

,0, STANDARD
® PENETRATION BLOWS/FT.
10 20 30 40 50

The stratification lines represent the approximate Doundary lines oetneen soil types: in-situ. the transition nay Oe gradual.

XL US OR WO BORING STARTED STS OFFICE
Dry 05/22/94 Chicago Area-01

HL BCR ACR BORING COMPLETED , ENTERED BY
05/22/94 KKB

WL RIG/FOREMAN APP'D Br
B-55/Dumas RGB

SHEET NO. OF

STS JOB NO.
273J3-ZH



its

Chicago Dock and Canal

Oiicaoo Dock Linosay Ligtit

LOG OF BORING 78E18N

ARCHlTECT-ENGIhEEfi

SITE LO
316 E. Illinois: Chicago. Illinois

at
= $
Hit

fts

O
TWS/FJZ ssi* STBE«TM

PLASTIC M*TEB
LIMIT 1 CONTENT

x •

LIOUIC
I LIMIT X

10 20 30 «0 50

MSJ
»sonalt oa»e«ei:. "' case course

MSJ

ss

ss

F i l l Si l t* c l a » . sana» sc:: cnce-s. cr:ck ano
ce«ent oieces - c~c*r a^c clact

Note Dro»e Soac- t«:ce :c get enougn sanple
to scl::

ffl
Errc o' Boring
Borecole ':lle: •::" a* :e*e"t g-out ucon

T*t strj •.:«te»t tan lines rtgmt*: : :.•» Kcrcuiate Do/or* lines Mt*er soil tioes :n-situ. ine tr*Bi»:cr H« > grao^al

n. us on ic
Or,

•t BCP «O>

*.

•onix sr«p-t:
C-5/22/94

•«- ̂ ^22,3.
R:S/TC«CMM

B-55/C-uwas

sis «T;EE
CMcaga »rea-0l

EWTCTES s»
KKfi

*PP'& BT
RG6

»«ET ic af
1 1 i

STS j» *
27313-ZH



-: •r;;̂ *:S3?.̂ W-1v-"i' ?¥W••v • ^ ::^my^^-^^••.•.-•- ;,.'^^- •- • •• - ^--

Boring Logs



" • '"^. ' r~x^ * ^'~L "t""" "." r • *' } r ~*>

I
100

--J :::. :: r_..

i 1 1

•
i

.-_--..:•. :--:•-

• i |
| (

• ,:-:-:-•— i^

4±=d
i i
:..' .,

— • • •

1

i|

—
; - . . - • • . • = • ;

— ;_.

:zzbi!
— i..-.

,_.,

i —

1=
•-- ̂

— 1

b==o*«« -i^_._

^^ ;̂*3-*

1 . ,

p-~ -.

1 1
• t

!=

^=P-t-

N=i
C 7

I
10

'3

/eO



3 9 -"7 =3~=

Y/.vr^.V5—

":l=rj£s~r

. . - . . _
--- —H.V. ̂

/ffff

I
I



I

I
I
I
I
I
I

" : £ (— : ! !

'

,

j — t < ; .

i j j i1 i : : ; -^
< i

-
—

=G
i

—̂ i—
i

4 I • 7 j i -3 r 7 * 1 -C



;-» fra I* fa

CD--4 :-^—^t.7--:-p

CO -.7 ̂ =2* 3, Y--:-==££i * 3<?.EEE^=i£5^5E;

'i*S_j4 *Sj£l

'909

r o <



C
• £ /trait, /mime, i/£. S*. /^c/'».

r=r/ 3 * 7

I
I
I
I
I

I9O

. — — -— - • -fn

1 ' ' - t - • 1 -; ' i ! ' , ! -

^^

**-
€- 1 1

1 — !—
i
.

&^n/̂ =E£=

i : _ • ! . _

» i •
1

S •: ~ 1 » 19



I
I
I
•

k o-r la ytfA 9 fral i. s.'.l A*****
23

-HF

it f-***-

oo 11
fiT-7

i" eg/? -j w
Ls*£

«3Hf=i

JTT.̂

^id

P3S
UJ

tS±If

^««|>j^alii3g

i 6 7 a 9 10 3 « 5 6 7 8 9 1 0 3 4 S 6 7 8 9 I 9



r
ICT"

'

Ct -.

I

I

I

I

I

I

-StJsT-t:^

to1

Acr



I
GAMMA-SPEC ANALYSIS RESULTS.

I SAMPLE DESCRIPTION! CALIBRATION DRUM *B

I

I

I

I

FILE NAME: CAL DRUM 6

DATE ANALYZED* 8606O3

SAffLE
MAKE

CD-fl L1A
CB-fl LIB
CB-fl L1C
CB-B LIB
CB-fl L2A
CB-fl L2B
CD-fl L2C
CB-BL2B
CB-fl L3A
CB-fl L3B
CB-8 L3C
CB-BL3B
CD-fl L4A
CB-8 L4B
CD-flUC

CB-B L4B

ANALYZED BY

HEIGHT
in Srui

27.6
27.4
27.1
27.7
27.7
28.9
27.4
27.8
28.5
30.8
29.3
30.2
30.3
28.8
29.6
27.8

U-238
pCi/5

6.7 4- 2.7
2.8 4- 2.4
6.8 *- 2.6
8.5 4- 2.9
3.3 +- 2.1
6.8 4- 1.9
2.7 4- 2.6
2.0 *- 3.0
1.0 4- 2.2
4.0 4- 2.1
3.4 4- 1.8
1.2 4- 2.1
3.7 4- 1.9

6.5 *- 2.6
3.5 *- 2.1
6.0 f- 2.0

Th-232
pCi/g

10.8 4- .6
10.9 4- .6
8.8 4- .6

11.4 4- .7
9.8 4- .5

10.2 4- .4
10.5 4- .6

. 10.3 4- .7
10.3 4- .3

.5 4- .5

.84- .4

.34- .3

.74- .4

.24- .6

.74- .5

.4 4- .3

b-226
pCl/g

3.0 4- 3.9

3.9 4- 3.4
3.0 4- 3.7
4.2 4- 4.2
2.3 4- 3.0
3.4 4- 2.8

' 2.3 4- 3.8
3.7 4- 4.4
1.8 4- 3.2
3.1 4- 3.1
2.6 4- 2.6
3.4 4- 3.0
3.0 4- 2.7
1.7 4- 3.7
3.0 4- 3.0

3.1 «- 2.8

Othtr BUM
pCi/g

.24- .3

.34- .2

.74- .2

.1 4- .3

.64- .2

.2*- .2

.2*- .3
1.0 4- 0.0
.64- .2
.3 4- .2
.1 4- .2

.24- .2

.54- .2

.44- .2

.34- .2

.34- .2

Total Suu *
• pCi/g

20.7 4- 4.8
17.9 4- 4.2
19.3 4- 4.6
24.2 4- 5.2
16.0 4- 3.6
20.5 4- 3.4
16.0 4- 4.7
16.0 4- 3.4
13.4 4- 3.9
15.9 4- 3.8
13.9 4- 3.2
14.1 4- 3.8
13.9 4- 3.4
18.1 4- 4.3
14.5 4- 3.7
18.8 4- 3.5

* RESULTS ASSUME NUCLIDES TO BE 1007. GAMMA EMITTERS

\
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GAMMA-SPEC ANALYSIS RESULTS

SAMPLE DESCRIPTION: DRUM CALIBRATION STANDARDS

FILE NAME: CAL DRUM &A

DATE ANALYZED: 86O117 ANALYZED BY

SAMPLE
MANE

O6-1

CD6-2
0)6-3
CD6-4
CD6-5
CD6-6
CB4-7
CD6-8
0)4-9

CD6-10
CD6-11
CD&-12
0)6-13
0)6-14
CD6-15
CD6-16

KEIBHT
in Grits

Th-232
pCi/j

Rt-226 Other EMU Total GUH *
pCi/g

|19.9

; 19.5
| 19.4
| 21.1

19.6
19.4
19.5
20.0

120.3
H9.9 ;
121.8 ;

21.1 . ;
19.6 !
,g . '19.4 j

19.8 !

».i !

j 1.0 +- 1.8

.9 *- 1.7
1.7 *- 1.6
3.0 +- 1.8
0.0 +- 0.0
0.0 +- 0.0
0.0 *- 0.0
0.0 +- 0.0
0.0 *- 0.0
0.0 *- 0.0
0.0 *- 0.0
0.0 *- 0.0
0.0 +- 0.0
0.0 *- 0.0
0.0 *- 0.0
0.0 +- 0.0 |

| 1.0 *• .4

! .7 *- .3
1.1 *- .3
1.0 *- .4
1.0 *- .3
1.2 *- .4
.9+- .4
.2+- .4

277.9 *- 7.5
251.1 +- 5.5
261.6 *- 5.9
264.6 +- 6.1
275.7 *- 7.3
261.4 *- 6.1
254.3 *- 3.8
273.4 *• 6.3

I

1 .0 +- 2.6

.7*- 2.4
1.1 *- 2.3
.1 *- 2.5
.4 *- .5

1.3 *- .5
.7 *- .6
.9*- .5

64.2 «• 7.1
57.2 *- 5.2
57.5 *- 5.6
63.1 +- 5.7
63.8 *- 6.9
57.0 *- 5.7
54.9 «- 5.5
59.0 +- 6.0

.2*- .2

.4*- .2

.1 *- . .2

.2*- .2

.3*- .2

.2 +• .2

.3*- .2

.3*- .2
4.1 *- 2.4
5.7 *- 1.8
4.4 *- 1.9
2.9 *- 2.0
3.2 «- 2.4
3.5 «- 2.0
5.0 *- 1.9 |
4.9 *- 2.1 |

j 3.1 *- 3.1
2.7 *- 2.9
.0*- 2.B
.3 *- 3.1
.8 *- .6
.7+- .6
.9*- .7
.5*- .7

346.2 «- 10.6
314.1 *- 7.8
323.3 +- 8.4
330.6 ^ 8.6
342.7 *- 10.3
322.0 r- 8.6
314.2 +- 8.2
337.2 *- 8.9

* RESULTS ASSUME NUCLIDES TO BE 100V. GAMMA EMITTERS



I
I

ANALYSIS RESULTS

SIMPLE DESCRIPTION! CALIBRATION DRUM 97

FILE NAHEs CAL DRUM 7

DATE ANALYZED! B6O6O2 ANALYZED BY WlL

1 Sf*l£
•K 1

1 B-7U*

0-7 Ul

I B-7UC

O-7U1

0-7 LH

1 0-7 Ul

O-7UC

B-7121

IO-7UI

O-7L9
0-7 UC

1 0-7 Ul

O-7LU

O-7LO

1 0-7 l«C

• B-7L4I
•

KMT
!• firm

30.5

30.3

31.1

30.3
31.9

31.3

30.4

30.9

29.9

30,3

27.4

2L4
27.7

29
B.2
a.4

1

i-ra
pCi/|

2.4*- 2.7

5.3*- 2.f

.S*- 3.1

3.**- 2.1
4.1*- 3.4

«.i *- 3.4
10.3 *- 3.1
11.5 *- 4.4

4.1 *- 3.1
7.4 *- 3.4

S.4 *- 3.4
4.9 *- 4.1

M*- 3.7

4.3 *- 2.1

4.2*- 3.2

J*- 3.2

Tfc-232
pCi/|

11.3*- .7

11.2*- .7

If.l *- .1
11,5*- .7

Ikt*-

11.3*-

!*,«*-

17.S *- 1.
17.1 *-

17.1 *-

14.3 *-
lf.4 *- 1.

».«*-

17.4 *-

2M*-

11.4*-

b-224
PCI/I

4.3 *- 3.1

9.4*- 4.2
4.1 *- 4.4

14 *- 4.9

5.4 *- 4.f

5.1 *- 5.2
4.7 *- 5.5

4.2*- 4.5

5.3 *- 4.5
5.7 *- 4.f

4.5 *- 4.f

S.**- 5.1

5.2*- 5.4
5.4 *- 4.1

5.3 *- 4.5
5.4 *- 4.4

ItkvfiMM

pCi/1

.7*- .3

.1*- .3

.7*- .3

.4*- .3

. *- .3

. *- .3

. *- J

•.*-•.•

. *- .3

. *- .3

1. *- .3

. *- .4

. *- .3

. *- J

.7*- .3

1.1 *- .3

Total 6*Mi •
pCi/|

| 25.1 *- 4.7

! 31.1 *- 5.1

24.2 *- 5.4

8.1 *- 4.f

2f.« *- 4.1

33.4*- 4.3

32.4*- 4.7

35.3 *- 7.f

2L1 *- 5.5

31.4 *- 4.0

27.2 *- 4.0

29.4 *- 7.1

33.4*- 4.4

27.7 *- 10

».l *- 14
219*- 17

I
I
I
I
I
I
I
I

* RESULTS ASSUME NUCLIDES TO BE 10O% GAMMA EMITTERS
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GAMMA-SPEC ANALYSIS RESULTS

SAMPLE DESCRIPTION: DRUM CALIBRATION STANDARDS

FILE NAME: CAL DRUM 4
DATE ANALYZED: B60ii6 ANALYZED BY

SAHPLE
RAnE

CD4-1
CD4-2
CD4-3
CB4-4
CD4-5
C04-6
CD4-7
CD4-8
CB4-9
CD4-10
CM-11
CD4-12
C04-13
U4-14
CD4-15
CD4-16

KI6HT
in Srus

{ 18.1

19.5

17.9

21.5

17.7

16.6

18.0 j

18.8 I

19.4 ]

18.6 '

18.8 j

21.6 !

18.8 ]

17.9 !

18.6 ]

17.9 j
1

U-238
pCi/g

0.0 *-

0.0 *-

7.5*-

7.1 *-

17.0 *-

0.0*-

0.0 *-

0.0 *-

0.0*-

0.0 *-

0.0 *-

0.0 *-

0.0 *-

0.0 *-

0.0 *-

2.2 *-

0.0
0.0

19.6

237.0

231.8

246.1

14.3 216.2

12.8

0.0
0.0
0.0
0.0

222.9

259.6

242.4

219.3

268.4

0.0 244.4

0.0
0.0
0.0
0.0
0.0

15.8

253.9

261.8

253.5

268.3

229.8

248.6

Th-232 Ra-226 Other Sana Total Sana »
pCi/g pCi/9

*- 4.6

*- 4.4

*- 5.4

*- 4.0

*- 3.6

*- 5.1

*- 4.6

*- 3.9

*- .5.4

*- 4.4

*- 4.6

*- 5.6

*- 5.5

*- 5.5

*- 3.8

*- 4.5

57.8*-

49.6*-

54.3*-

49.9 *-

52.5*-

57.5*-

58.9 *-

52.3*-

58.7*-

56.9 *-

61.5*-

58.6*-

60.9*-

57.9*-

50.1 *-

57.7*-

4.2
4.0

28. 1

20.5

18.3

4.6
4.2
3.6
5.0
4.1
4.2
5.3
5.2
5.2

3.1
4.2
3.1
1.7
1.8
1.7
2.6
2.6
4.0
4.4
2.9
5.7
2.9
5.1

3.5 3.6

22.6 2.4

pCi/g

*-
*-
*-
*-
+-
+-

*-
*-
f-
+-

*-
+-

*-
*-
*-
*-

pCi/9

.5 297.9 *-

.4

.8

.3

285.5*-

311.0 *-

275.0*-

.1 } 294.2 *-

.6

.4

.2

•7

318.8 *-

303.9*-

274.2*-

331.1 *-

.4 305.7 *-
!

.5 } 318.2 *-

.9 } 326.2 *-

.8

.8

.2

317.3 *-

331.3*-

283.5 *-

.4 ! 310.9 *-

6.4
6.1

34.7

25.4

22.7

7.0
6.4
5.5
7.6
6.2
6.4
8.0
7.8
7.8
5.3

28.0

« RESULTS ASSUME NUCLIDES TO BE 100V. GAMMA EMITTERS



GAMMA SPEC ANALYSIS RESULTS

SAHPLE DESCRIPTION: DRUM CALIBRATION STANDARDS

FILE NAME: CAL DRUM 3A

DATE ANALYZED: 86O116 ANALYZED BY

SMVLE
•ME

O5-!
05-2
05-3
OS-4

05-5
O5-*
05-7

OS-i

O5-IO
os-n
O5-12
OCrlZ

O5-15

BBff

23.4
23.7
24.2
23.5

22.4
23.1
20
20
24.0
24.4
25.0
25.2
24.7
213
24.2
24.<

0-238
pCi/|

0.0 *-
0.0*-
0.0*-
0.0*-

0.0*-
0.0 *-
0.0*-
0.0 *-
I.I *-
I.I *-
0.0*-
0.0*-
0.0*-
0.0*-
0.0*-
1.1*-

Tfc-232
pCi/| .

! 1185.3*- 117.7
1134.7 *- 112.4
1118.* *- 101.1
IOC.* *- 93.8

1187.1 *- 1N.4
122.1 *- 114.1
1254.3 *- 109.3
1498.4 *- 137.2
1199.2 *- 111.3
1247.4 «- 124.2
1194.1 »- 104.1
1151.9 *- 1N.I
1274.3*- 114.8
1313.1*- 138.1
1284.1 *- IZ2.3
1319.4 *- 131.2

tt-TU,
pCi/|

201.2*- 123.8
199.4 *- 117.9
194.7 +- 114.1
198.2 «- 117.1

199.3 *- 123.9
207.4 *- 132.8
225.3 *- 122.9
251.8 *- 158.8
195.7*- 127.0
194.1 *- 147.3
204.5*- 119.2
194.4 *- 115.4

215.1 *- 12.1
197.1 *- 142.4
204.3*- 141.9
197.1 *- 153.1

8tttr 6«Mi
PCi/|

78.5*- 44.9
74.3 *- 42.8
73,5*- 42.3
71.8*- 38.8

77.4 *- 45.1
83.4 *- 48.2
74.7 *- 44.4

100.7*- 57.7
79.4 *- 44.1
88.4*- 53.4
74.9 *- 43.3
77.3*- 42.0
82.8*- 48.0
93.4 *- 51.1
87.1 *- 51.4
92.1 *- 55.8

Total SiMa >
pCi/l

1445.0*- 170.1
1410.4*- 141.9
1388.7*- 140.7
1354.4 *- 147.4

1444.8 *- 170.7
1515.9*- 182.1
1554.3 *- 170.3
1851.1 *- 217.7
1445.4 *- 174.4
1552.0*- 201.2
1479.5 *- 144.0
1423.5 *- 158.4
1572.1 *- 181.4
1403.5*- 221.1
1577.5*- 194.3
1598.4 *- 208.4

RESULTS ASSUME NUCLIDES TO BE 1007. GAMMA EMITTERS

X* =



GAMMA-SPEC ANALYSIS RESULTS

SAMPLE DESCRIPTION: DRUM CALIBRATION STANDARDS

FILE NAME: CAL DRUM 2A

DATE ANALYZED: 8&oiis ANALYZED BY

SAMPLE
NAflE

CD2-1
CD2-2
0)2-3
CD2-4
CB2-5
C02-&
CD2-7
CD2-B
CD2-9
C02-10
CD2-1I
C52-12
CD2-13
CD2-14
CD2-13
C02-16

HEI6HT
in 6r»is

j 16.-8

17.3

1B.3
17.8
16.5

16.1
17.9

21.2
18.1

1B.4

18.8

21.8

17.9
18.9

17.9

18.2

U-238
pCi/j

! 5.9 *- 4.8

! 9.2 *- 4.2

3.1 *- 4.9
1.5 *- 5.0
0.0 +- 0.0

! 0.0 *- 0.0

5.7 *- 4.4

10.3 *- 3.4

0.0 *- 0.0

12.6 *- 5.1
8.9 *- 4.1

5.9 *- 3.0

9.1 «- 4.1
4.4 *- 4.9

1.1 *- 4.9
6.0 *- 4.2

Th-232
pCi/j

41.8 *- 1.3

35.2 *- 1.1

41.6 *- 1.3

44.9 *- 1.3
39.3 *- 1.1

37.3 *- 1.1

33.4*- 1.1

33.7 *- .9

40.3 *- 1.4

40.7 *- 1.3

36.4 *- 1.0

33.7 *- .8

37.7 f 1.1

37.3 *- 1.4

38.S *- 1.3

39.2 *- 1.1

Ra-226
pCi/g

11.2 f- 6.9

10.6 f- 6.1

10.2 +- 7.1
10.2 *- 7.2
10.9*- 1.2

8.2 *- 1.1

9.6 *- 6.4

. B.B *- 4.B

9.3 *- 1.4
10.4 *- 7.4

B.6 *- 3.9

B.7 *- 4.4

8.5 *- 3.8

11.1 *- 7.2

10.3 *- 7.0
9.B *- 6.0

Other Bam
pCi/g

.1 *- .4

.4 *- .4

.3*- .4

.3 *- .5

0.0 *- 0.0

1.1 *- .4

.3*- .4

.5*- .3

.4*- .5

.0*- .5

.2*- .4

.1 *- .3

.4 *- .4

0.0 *- 0.0

.4*- .5

.2*- .4

Total Bun f
pCi/9

! 58.9 *- 8.5

35.3 *- 7.5

55.2 *- 8.7

57.1 *- 8.9

! 50.3 *- 1.6

46.6 *- 1.7

49.2 *- 7.9

53.3 *- 6.0

30.0 +- 2.0

63.7 *- 9.1

54.0 *- 7.2

48.4 *- 3.4

55.7 *- 7.2

32.7 *- tl

50.6 *- 8.7

33.2 *- 7.4

# RESULTS ASSUME NUCLIDES TO BE 1007. GAMMA EMITTERS
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ANALYSIS RESULTS

SAMPLE DESCRIPTION: DRUM CALIBRATION STANDARDS

FILE NAME: CAL DRUM SA

DATE ANALYZED: e&oiis ANALYZED BY _

O3-1
O3-2
O3-I
03-4
03-5

I 03-i
1 03-7

O3-9

O3-10

93-11
O3-I2
O3-13

I O3-I4

03-15
O3-14

man
iitrm

9-231
pCi/|

1M32
pCi/|

fe-224
pCi/| pCi/|

Trial
pCi/|

j 19.3
lf.2
ILI
If.4
11.1
17.2
11.7
19.1
lit
14.1
17.1
H.9
17.3
11.1
11.3
19.1

12.2*- 4.4
3,3*- 5.1
1.1 *- 5.0

14.4 *- 5.4
11.9 *- I.I
9.1 *- 4.0

* 4.4 *- 1.4
.4 *- 5.9

15.1 »- 1.3
11.2 *- 7.3
1.0 *- •.!
.2 *- 4,1

3.1 *- 5.1
1.0 *- M
5.5 *- 7.1
4.4*- 4,5

59.5 *- 1.1
44,5 *- 1.4
44.9 *- 1.4
41.2 *- 1.4
N.4 *- 2.2
75.5 »- 1.4
75.2*- 2.4
B.I *- 1.4
92.9*- 2.2
14,1 *- 1.9
B.4 *- 2.2

17.3 *- 1.7
77.4*- 1.4
91.9 *- 1.1
15,5*- 1.9 1

74.3*- 1.7 1

14.9 *- 9.5
U.9*- 1.3
14.9 *- 7.1
14.3 *- 7.1
20.1 *- 11.5
17.1 *- 1.4
14,1 *- 12.4
11.4 *- LS

21.2 *- 12,1
17.4 *- 10.5
19.9 *- 2.1
17.7 *- LI
2t.l *- 1.4
J3.3 *- 1.7
11.7 *- 11.1 \
21.2 *- 9.3 ;

•

•

•

I.

•

•

•

i*

•

•

•

•

•

•

.!

.1

*- .4
*- .5
*- .5
*- .5
*- .7
*- .4
*- .1
*- .4
*- .1
*- .7
*- .7
*- .4
*- .5
*- .4

;*- .4
*- .4

•.9 *- 11.1
14.4 *- 10.2
E.5*- 1.8
91.0 *> 9.4

122.1 *- 14.2
113.4 *- 10.4
91.7 *- 15.3

105.2 *- 10.5
131.0 *- 14.8
114.1 *- 12.9
104.9 *- 3.2
104.4 *- 10.9
102.4 *- 10.4
115.7 *- 2.4
110.9 *- 12.5
103.1 *- 11.5

* RESULTS ASSUME NUCLIDES TO BE 1OOZ GAMMA EMITTERS

I

I
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AS BUILT CO-7

Calibration Drum

Ib

Lift #1 43

45

45

41

32

206

Ib

Lift #2 41

48

48

41

.4 28

.4 206

Constructed Friday, May

Ib.

Lift « 45 Lift

42

45

41

.4 33.4

.4 206.4

30, 1986

Ib.

14 42

45

38

48

33.4

206.4

Total soil wt. used 825.6 Ib. - 374.85 kg
Total Monazlte Sand wt used 826 g.

Ib

Lift #1 43

46

48

50

19

206

- " -

Ib

Lift #2 48

46

45

50

.4 17

.4 206

AS BUILT CD-8

Ib.

Lift #3 44 Lift

43

45

46

.4 28.4

.4 206.4

Ib.

14 47

43

48

52

16.4

206.4

Total soil wt. used 825.6 Ib. - 374.85 kg
Total Monazite Sand wt used 413 g.

TOTAL

825.6 Ib.

TOTAL

825.6 Ib.

0825E
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ANALYSIS RESULTS

SAMPLE DESCRIPTION: DRUM CALIBRATION STANDARDS
•v

FILE NAME: CAL DRUM i

DATE ANALYZED: 860114 ANALYZED BY

1-29
pCi/|

lfc-232
fCi/|

T«U1
pCi/|

1
1
1
1
1
1

Ol-l
01-2
O1-3
01-4
O1-9
Ol-i
O1-7

OH
OM
O1-10
Ol-ll
O1-12
O1-13
Oi-14
O1-15
Ol-U

If.*
21.0
19.2
lf.2
17.8
17.7
19.0
U.*
18.2
18.8
17.8
18.*
19.4
17.9
It.*

} 1" I

1
i

0.

0.

3.
0.

7*- 1.
0*- 0.

*- 1.
*- 0.
*- 1.
*- 1.
*- 0.
*- 1.
»- 0.
*- 1.
*- 0.
»- 1.
*- 1.
*- 1.

7»- 1.!
0 *- 0.1

:

1

.3*-
1.2*-
.8*-
.8 *-
.8 *-

! .7*-
1.1 *-
.7*-

1.3*-
.8*-
.9*-
.8*-

1.1 *-
.3*-

1.4*-
.9*-

i

i

i:'
;1
i1
;:1
*«i

1.1 *-
.7*-
.3*-
.2*-
.f*-

1.1 *-
.2*-

1.3*-
.?*-

r 1.0 *-
.3*-

1.1 *-
1.3*-
1.7*-
.7*-
.2*-

Lft
.4

l.f
.4

2.1
2.1
.4

2.'
.*

2-1
.4

2.5
2.5 :2.* :2.3 ;
.* ;

.2*-

.1 *-

.3*-

.**-

.3*-
J*-
.4 »-
.1 *-
.2*-
.2*-
.4*-
.2*-

t.t*-
.3*-

M*-
.3*-

.2
•

•

•

•

•
•

.2
•2
.2
.1
.2

M
.2

•.t

•2

2.4*-
2.1 *-
2.7*-
1.4*-
3.4*-
3.4*-
l.f *-
3.7*-
2.3*-
2.1 *-
1.**-
2.1*-
2.4 *-
3.1 *-
5.1*-
1.4*-

3.2
.4

2.4
.5

2.4
2.4
.3

3.2
.7

2.5
.5

3.0
3.0
3.2
2.8
.8

» RESULTS ASSUME NUCLIDES TO BE 10OZ GAMMA EMITTERS
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• Several different types of source material ere available for use

^ in calibration. Pulverized black dirt may be used for background

™ material. Various rare earth materials located at the West

• • Chicago Facility can be used for lower concentration (15 to 30

pCi/g) materials and should provide a homogenous concentration

^ of radioactivity. Other sources of higher concentrations are

^ available on-site. It is iccortant that the activity be distrib-

uted uniformly throughout the material placed into the drums. A

I statistically significant number of samples must be collected

from each drum to determine what concentrations of thorium,

uranium, and radium are present. At least 16 samples shall be

collected as the material is placed into each drum.
I

I

I

I

I

I

I

I

I



BOREHOLE LOGGING CALIBRATION DRUMS

Druas Contents:

Source Activity - Mooa2He sand from bldg. f!9 (drua 1164)
Background Soil - Toyota dirt pile. Hest Chicago
Orua Construction - 85 gallon salvage drua with 4 Inch PVC pipe centered In drun

MATERIAL MIXTURE, kg KMTC ACTIVITY. pC1/g OtC AaiVITY, pC1/g
DRUM NO.

CD-I

CD-2

CD-3

CD-4

CD-5

CD-6*

SOIL

385.6

374.8

368.6

360.9

365.6

44.9

MONAZITE

0

1.652

3.304

11.012

110.7

1.376

Th-232

0.9

37.4

78.0

235

1.595

247

Ra-226

1.1

5.6

9.9

30

191

32

Th-232

0.8

37.6

78.6

239

1.423

265

Ra-226

0.8

9.2

18.1

52

229

58

• Background soil w/actlvlty layer 9 8"-14.5" fro« barrel rla.

0825E
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A.7.4 SYSTEM CALI~RATION

I The borehole logging system will be calibrated using at least five

B '. specially prepared calibration devices. These devices will be con-

structed by placing a homogenous material of known activity into a

I 55-gallon drum. A PVC pipe placed in the center of the drun will

provide a portal for the probe to be inserted. It is important

I that the hole diameter, probe colligation, moisture content of

• the material, and other factors duplicate actual field measurement

conditions as closely as possible. •

Concentrations of material placed into each drum will be approxi-

• mately 2.0 pCi/g (background), 15 pCi/g, 30 pCi/g, 100 pCi/g, and

• 1,000 pCi/g. Readings will be taken with the detector located in

the center of each drum and a calibration curve prepared for the

I system. Calibration will also be required with each drum filled

. with water to simulate measurements to be taken below the water

table. A water correction factor of about 1.1 has been reported

_ , I fer a 4-inch diameter hole. (See Figure 4.8 of NUKEG/CR-3429,
VI

"Borehole Logging for Radium-226: Recommended Procedures and

1 Equipment," October 1934.)

Radiation Management Corporation reported in NUREG/CR-3035,

I "F-adiological Survey of Reed-Keppler Park Site, West Chicago,

Illinois," Novenher 1982, that an "infinite" thickness in soil

1 for a borehole logging device is about 10 inches from tha center
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I of the detector. For a 4-inch hole, gamma logging will "see"

_ activity out to about 7 or 8 inches froa the hole. In addition,

the National Council on Radiation Protection and Measurements

I (KCKP) reported in 1ICKP Report No. 50 (Figure 2-4) that greater

thu 95 percent of the relative contribution to the total exposure

I rate at one meter above the ground results from natural sources

• (Th, 0. and K) in the top ten inches of soil. A 55-gallon drea

of hcaogenous ratc.ial with a 4-inch diameter hole through its

I center will provide an "infinite" source for calibration purposes.

' DCS? Eeport No. 50 also reports the average gamma emissions for

1 uraniua and thoriua scries radionaclides to be 0.61 and 0.88 UeV,

respectively (Table 2-14 of NCRP Report No. 50). Eovever, more

ga=a photons are emitted from the thorium series resulting in

greater exposure rates. Radius-226, uraniua-238 plus daughters,

and thoriua-232 plus daughters result in exposure rates at one

meter above unifam soil concentrations of 1.80, 1.82, and 2.62

yRhr'VpCig"1, resrectix-ely (Table 2-18 of NCKP Report No. 50).

Therefore, a gaaaa system calibrated with thoriua-232 plus

da-̂ hters will result in lover than actual estimates of total

gaz=ia activity in soil containing elevated levels of radiua cr

uranium. Calibration of the system must consider this difference

between the decay series. An evaluation will be cade during

systea calibration, and if necessary a correction factsr applied

to the appropriate measurements.
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FIGURE 1

BOREHOLE FIELD LOG

Technician: Hole *:

Sealer Model and Serial Number:

Probe Kcdel and Serial Number:

Instrument Response

Depth
(fset)

"

Obs. Count
(ccm)

Check: Before (cpm) After (cpm

Est. Activity
(pCi/g)

•
-

Depth
(feet)

"

Obs. Count
(ctra)

Est. Activity
(pCi/Q)

Remarks :
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HOLE DBTH COUNT REMARKS

I

I

I

I
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APPENDIX A.7
•

BOREHOLE LOGGING PP.QCEDURE

A.7.1 GENERAL

I
I
I
I
I

Borehole logging will be used to determine the total gamma

| activity profiles at selected locations of the West Chicago

• Facility. Each hole will be logged with a sodium iodide (Nal)

detection systea. This document describes the logging and

I calibration procedure.'

• A.7.2 INSTRUMENTATION A^H3 EQUIPMENT

• The Nal detection system consists of a Nal detector coupled

to a photomultiplier tube, a lead shield with slits located

I around the center of the detector, approximately 40 feet of

• cable, and a portable sealer. A hoist cable and reel mounted

on a tripod will be used to lower the detector into the hole.

I Standard drilling equipment for augering holes to depths of

approximately 35 feet will be required.

I
• A.7.3 LCSGIN'G PROCEDURE

Two types of borehole drilling may be required, depending on

I whether the hole is drilled above or below the water table.

A hole will be drilled with a 3- to 4-inch auger to the depth

• cf the water table. Drill cuttings should be removed from

I

I
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• •

around the bole to minimize the amount cf material that may fall

bade into the hole. Contaoinated material allowed to fall into the

hole Bay result in erroneous readings near the bottom of the hole.
*

The hole should be logged at six-inch intervals from the bottom up,

ieaediately after drilling. The observed count rate at each

measurement point will be documented and converted to total gaama

activity. If an activity greater than IS pCi/g appears to continue

to a greater depth, the hole will be drilled below the water table

and logged at six-inch intervals by five-foot sections. Elevated

readings at the bottom of a hole may be due to contamination which

has sloughed from the side of the hole and may not be due to mate-

rial representative of that depth. The evaluation to drill deeper

must consider this possibility. Drilling below the water table

will require special procedures to ensure r&at the hole stays open

during logging. Drilling mud or installation of PVC pipe will be

used for this purpose.

A Borehole Field Log (See Figure 1) will be used to document field

data collected. Remarks such as depth to the water table and

unusual texture or color changes of the drill cuttings should be

noted.

Ten randoa soil sarples shall be collected and the radionuclide

ccnter.t of each ds:er=ir.ed by gaaoa pulse height .analysis. The

saasle analysis and borehole logging results for those locations

will be compared and evaluated.



EXHIBIT 1

Borehole Logging Procedure

System Calibration

Logging Results

Boreing Location Diagram
(Location Nap)



KEW-MCGEE CHEMICAL CORPORATION
KEMN-McOU CINTU • OKLAHOMA CITY. OKLAHOMA 71US

April 13/ 1988

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Neil Meldgin
Remedial Planning Manager
Waste Management Division
Region V
U.S. Environmental Protection Agency
230 .South Dearborn Street
Chicago/ IL 60604

RE: West Chicago/ Illinois
Sewage Treatment Plant Remedial Program

Dear Mr. Meldgin:

Enclosed is a report (2-volumes) describing the site program and records
documenting the activities involved in Kerr-McGee Chemical Corporation's
clean-up of the West Chicago Sewage Treatment Plant done as part of the thorium
removal program. The clean-up was completed in November 1987.

If you have any questions concerning this information/ please contact me at your
earliest convenience.

Sincerely/

I.L. Denny/Manager
West Chicago* Project

SCM/ILD/at

Enclosure as stated

BOOK 1 OP 2
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I April 13, 1968 RE: West Chicago, IL
1 Sewage Treatment

Plant annul Ml
I Program

• Distribution;

Ms. Hancy Rich
Assistant Attorney General

I Bnvironevntal Control Division
1 Office of the Attorney General

State of Illinois

1 100 Nest Randolph Street, 13th Floor
Chicago, Illinois 60601

I Honorable A. Eugene Rennels, Mayor
City of West Chicago
475 Main Street
Nest Chicago, Illinois 60185

• Us. Herri Born
O.S. Nuclear Regulatory Coeadssion

I OraniuB Fuel Licensing Branch
Division of Fuel Cycle & Material Safety
Office of Nuclear Material

I Safety 4 Safeguards (MISS)
Washington, D.C. 20555

I

I

I

I

I

I

I

1
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iianferra
Environmental

Quanterra Incorporated
13715 Rider Trail \'orth
Earth City. Missouri 63045

314 298-8566 Telephone
314298-8757 Fax CASE NARRATIVE

Kerr - McGee Corporation
3301 N.W. 150th Street
Oklahoma City, OK 73134

ATTENTION; Garet E. Van De Steeg

October 3, 1995

Page 1 of 2

PROJECT NUMBER: 578.03
DATE RECEIVED: May 24, 1994
NUMBER OF SAMPLES: Four (4)
SAMPLE MATRIX: Soil

I. Introduction

On May 24, 1994, twelve (12) samples were received at Quanterra
Environmental Services at St. Louis from STS Consultants. On September
18, 1995 an additional analysis was requested by Kerr - McGee for the
samples listed below. The list of analytical tests performed, as well
as receipt and analysis, can be found in the attached report. The
samples were labeled as follows:

CLIENT QUANTERRA
SAMPLE ID SAMPLE ID

CD-S156E49N-2-3 9369-001
CD-S156E49N-2-3 9369-001MSD
CD-S156E49N-2-3 9369-001MS
CD-S78E18N-2-3 • 9369-002
CD-S815E5N-3-4 9369-003
CD-S81E5N-2-3 9369-004

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical
tests. Each set of data will include sample identification information,
the analytical results, and the appropriate detection limits.

The analysis requested include: Isotopic Uranium by EPA method U-NAS-
NS-3050



Environmental
Kerr - McGee Corporation Sen***
Project Number: 578.03
October 3, 1995
Page 2 of 2

III. Quality Control

The QA/QC information can be found immediately following the analytical
data. This QA/QC data are used to assess the laboratory's accuracy and
precision during the analytical procedure.

IV. Comments/Nonconformances

See the attached correspondence attached in regards to QC analysis.
Sample CD-S156E49N-2-3 (9369-001) was chosen for an MS and Dup which is
normally performed for Kerr-McGee projects. The lab mistakenly ran an
MS and MSD and these QC results are reported.

See the attached Conversation Records in regards to running Alpha Spec.
Analysis for 4 samples received from STS in May 1994. Quanterra
processes the Alpha Spec analysis by using Region of Interests not Pulse
Height as indicated in Mr. Berggreens's letter dated 9/20/95.

ISOTOPIC URANIUM

The comparison of the U234, U235 and U238 results indicate that the sample
is of natural isotopic ratios, not enriched.

I certify that this Case Narrative in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package has been authorized by the laboratory
manager or his designee, as verified by the following signature.

Reviewed and approved:

Diane W. Mueller
Project Manager



Quanterra September 28, 1995 03:47 pn
Account: 11111 Project: 578.03 Kerr McGee OAS No. 578.03 Rev. 0

Master Sample Login: 9369
Project Manager: D. Mueller

Draft: j~f\t»\s1 Entered and Reviewed by

Sample Header Template:

Sample Ho.
Cements

• Container Type
Data:

9369-001

Client ID

Analysis

C-Matrix Date: Collected Received Due Shipper

Class Preservative Anal. Due Date Hold Date Site

CO-S156E49N-2-3

1 AN - Amber Glass-SOOml RAO/iSOU/04

9369-001DUP CD-S156E49N-2-3

1 AM - Amber Glass-SOOml

9369-001MS CD-S156E49N-2-3

1 AM - Aafcer Glass-SOOal

9369-002 CO-S78E18M-2-3

1 AN - Amber Glass-SOOml

9369-003 CO-S81E5H-3-4

1 AN - Amber Glass-SOOml

9369-004 CD-S81ESN-2-3

1 AN - Amber Glass-500*1

RAD/ISOU/04

RAO/ISOU/04

RAD/ISOU/04

Soil

Soil

Soil

Soil

Soil

RAD/ISOU/04

RAD/ISOU/04

Soil

Rad Category Rad Sample No.

(Container Nuabers:X Filled)

22-MAY-94 12:40 24-NAY-94 09:10 04-OCT-9S IN HOUSE 2

S COLD 02-OCT-9S 20-NOV-94 R190

22-MAY-94 12:40 24-MAY-94 09:10 04-OCT-95 IN MOUSE 2

S COLD 02-OCI-95 20-NOV-94 R19D

22-HAY-94 12:40 24-MAV-94 09:10 04-OCT-95 IN HOUSE 2

S COLD 02-OCT-95 20-NOV-94 R19D

22-MAV-94 16:00 24-MAV-94 09:10 04-OCT-95 IN HOUSE 3

S COLO 02-OCT-95 20-NOV-94 R19D

22-MAY-94 15:00 24-MAV-94 09:10 04-OCT-95 IN HOUSE 3

S COLD 02-OCI-95 20-NOV-94 R19D

22-MAY-94 15:00 24-MAY-94 09:10 04-OCT-95 IN HOUSE 3

S COLO 02-OCT-95 20-NOV-94 R190

Screening not Required

(179516:25)

Screening not Required

(179516:25)

Screening not Required

(179516:25)

Screening not Required

(179517:25)

Screening not Required

(179518:25)

Screening not Required

(179519:25)

)••*••*><• baa not been rad acreanad.
Page 1
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10-WM-M lt«0
»-MV-f4 lit*

9flM U-JUl-«4

(IflMilOO)
(TflMilOO)

US1I-009

1 Ml

•1?t-MI toll tt'MV*M 14iM Of 110

M-NOV-f4
20-NW-94

U312-

*0»r OI«t»*SO*M MM/TOf /M

M/fO^/M
ICMVTCWM

Uft/IMTM/M
IMt/IMU/M

com
COL*
cou

COLt

J*-Uoplo two not boon rod ocroomd.

Of-JUH-H
09-JUN-M
M-JUH-94
M-JUN-M
Of-JUI-M
Ot-JW-f*
09-JIM-f4
Ot-JIM-94

P0«0 1

-MhM 11*0
•JW-f4 1110

I1-MV-94 1110
10-KM-M 1110
IO-OOV-M «1f»
20-NOV-94 «HO
20-HOV-M 1110
•»•**•« 1119



ITAS - St. Louie J u n e 6 7 . 199* 62:49 pi
Account: 10952 Project: 537.01 STS Consultants US No. 563 Rev.

Master Saeple Login: 5179
Project Manager: J, fmMll

Oreftt Flptls •v̂ v

Sample tlsedar Template:

...m Review:

SaepU No. Client It
COMWIU • • • • - • ; • • ...":&•

* Contelner Type
Oete:

PAINT/9095/S4
PM/9M5/M
•N/IT/Q4
S/9030/Q4

^__ TOK/9020/04

2' '' '"*"'"' " '"" :"' ' ' : •"' " : WOVTCLP/04
2 2CRO/TO»/t4

i

1 AN
1

i

1 Ml
1

S1V
: ;!' •"

1 AN:

1 RM/SC*EEN/04'

?t??-oqt
m*

I "7" :* : • • ' • • : : : • - • . - * :'::":-:-::: ' '••'- RM/fCRJEEN/t* S

^& l̂̂ iiî iî ::'̂ '̂ -̂ ^̂

SirtrOll

•petei Collected Received Ou* Chipper

Clese Preservative Anal. Due Oete Hold Date Site

tad Category Red SaepU Mo.

(Container (tutors:X Filled)

COLO
COLO
COLO
COLO
COLO

COLO

W-JUN-H
09-JUN-94
09-JUN-M
09- JIM -94
W-JIM-94
09-JUM-M
09-JUM-W
09-JUN-94
09-JUM-94

• •
S

Ht*Q

COLO
COLO

11-MOV-M Rl«D
19-JUM-M t190
05-JUN-94 R19D
18-HOV-94 R19A
29-NAY-94 R190
19-JUH-M «190
19-JUM-«< RtW
08-JUH-94 1090
05-JUH-94 1091

09--JUM-94 20-HOV-94 R190
09-JUH-94 20-HOV-94 R1«D

09tlO

09-JUB-94 :;:: 20-MOV-9* R190
09-JUH-94 20-MOV-94 RNO

H*JUM-94 nD^CX J.-..-...•..•. . . . - - . - - . . - . .["^T;T!v:T^ -v^T.^.yTT--.:...••:..••-

COLO
COLO

20-MOV-94 R190
09-JUH-94 20-HOV-94 R19D

COLO 09-JIM-94 20-MOV-94 R19D -; :
COLO 09-JUH-94 20-MOV-94 R190

N^>9A;1|)Ottv.24rN *̂94-;01>i10 '*-fil*»* FB>>C|.; ;, 3

COLO : ; 09-JUN^94 20-NOV-94 R19B
COLO 09-JUN-94 20-NOV-94 R190

1 M -

l*-Sae|>te (tee not been red screened.

(79594:100)
(79594:100)
(79594:100)
(79594:100)
(79594:100)
(79594:100)
(79590:100 79591:100)
(79592:100 79593:100)
(79592:100 79593:100) £

•2312-007

(79613:90)
(79613:90)

RZJ12-006

(79*24:90)
(79*24:90)

(79625:90)
(79625:90)

12312-004

(79630:90)
(79630:90)

•2312-003

(79635:90)
(79635:90)

Page 2



ri J.
trtfti PlMli IMW*1

ITM • It. l«Uli MM 97, Iff* WUf ••
I09SI Pr«|«cti »r.01 III CmultMtU Ml to. Ml Mv.

NMttr taptt i««lni 817f

hyi.

• Cmtalmr Typt
*•!•!

1
1
1

<muit*>
(IMUlfO)

•til HIM RZS1I-001

•kvmr/Mnr/to^/iiM/TOP/M
ICWTCWM

•M/IMM/M

•IM-IMN. OMVtM/M

MIRI/fMI/M
M/fMS/M
PN/IT/M

t M
X
2

TM/WM/M
TOC/MMM4
VM/TOr/M

•f-MI-W
Of-Ml
tf-JUi

Of-JW-
•t-JUN-

Vf-JUl
Of-JUi'
•f-JW-
M-JUH
Of-JUl
Of-JUK
Of>MI
Of-MI
tf-JUN

If-JM
OI
11

M lift

im

M'MI
ti-

ll-
M-
JO-HOY
20-MOV
20-MV
n-MM 94 tilt
It-

lift
94119*
94 t19t
94 t19t

19-JUH 94 t19t
19-JW 94 I19>
tt-JIM 94 ION
ts-Jut-94 ten

(THMitOP)

(MMStlOOt
(IfMSitM)
<r»MSi100>
<l9MSi1M>
(TfMSilM)
(IfMStIM)
(79MIHOO rNStttOO)

S*-tMpl« kM not torn r«d



Category: Isotopic Uraniua
Method: NAI-NS-3050
Matrix: Soil

Ktrr McGe*
3301 N.U. 150th StrMt
OklthoM City. OK 73134

Project: 578.03
Environments/
Service*

Report Date: 10/03/99
Date Sampled: 05/22/94
Date Received: 05/24/94

Climt
ID

CD-S156E49N-2-3

CO-S156E49N-2-3

CO-S156E49N-2-3

Quanttrra
to

9369-001

9369-001

9369-001

* - • • : • • »

ParaiMtir

Uranium- 238

Uranium- 235/236

Uranium- 234

Prep
Date

09/27/95

09/27/95

09/27/95

Date
Analyzed

10/03/95

10/03/95

10/03/95

Result

1.62

0.08

1.66

Units

PCI/G

PCI/G

PCI/G

2 Sigma
Error
(»/•)

0.55

0.12

0.56

NOA

0.14

0.16

0.12

\J



rorr
3301 M.U. ISOtft Stroot
Oklobooo City. OK 73134

Projoct: 578.03
Cotofory: Isotoplc Uroniu* toport Ooto: 10/03/95
mtfcod: MS-U-3050 Ooto Soiptod: 05/22/94
Notrix: Soil Ooto tocotvod: 05/24/94

Cliont Ouontorro Prop Ooto 2 Sisoo
10 10 *oroBOtor Ooto Analyzod lewlt Units Error NDA

CB-S1SOE49M-2-3 9J69-001W UroniiM-231 09/27/95 10/03/95 144

CO-S15K49M-2-3 9369-001HS Uronii»Z34 09/27/95 10^3/95 157



Kerr HcCe*
3301 N.U. 150th Street
Oklahoma City, OK 73134

Environmental
Project: 578.03 Services

Category: Isotopic Uranium Report Date: 10/03/95
Method: MAS-NS-3050 Data Sampledt 05/22/94
Matrix: Soil . Date Received: 05/24/94

Client
to

Quanterra
ID Parameter

Prep
Date

Date
Analyzed Result Units

2 Sigma
Error HDA

CD-S156E49N-2-3 9369-001HSD Uraniun-238 09/27/95 10/03/95 124 XREC

CD-S156E49N-2-3 9369-001MSO Uranium-234 09/27/95 10/03/95 128 XREC



Catnap: laotopic Urantt*
rutfcnrt MS-M-30M
Matrix: Soil

3301 H.H. 150th StrMt
OklohOM City. OK 7313*

Project: 578.03 Stnioa
Dot*:

Oat*
Oat*

10/03/95
05/22^4

: 05/Z4/94

Clit
10

Ouontom
10

Prop
Oat*

Oat*
Vwlysad •Mult Units

2 Si9*
Error

CD-S7K1M-2-3

CB-S7K1«l-2-3

CB-fTKiai-2-3

9369*002

93*9-002

9369-002

Uronii»-23S/ZS*

09/27/95

09/27/95

09/27/95

10703/95

10/03/95

10/03/95

32.0

3.25

30.0

PCI/6

•CI/6

•CI/6

6.« 0.2

1.08 0.27

6.4 0.2



Karr NcGea
3301 N.W. 150th Street
OkI•horn City. OK 73134

Environmental
Project: 578.03 Services

Category: tsotopic Uraniua Report Data: 10/03/95
Method: MAS-«-3050 Date Senpled: 05/22/94
Matrix: Soil . Data Received: 05/24/94

Cliant
ID

CD-S81E5N-3-4

CD-S81E5N-3-4

CD-S81E5N-3-4

Quantarra
ID

9369-003

9369-003

9369-003

Paramatar

Uranium- 238

Uraniu*- 235/236

Uram'in-234

Prap
Data

09/27/95

09/27/95

09/27/95

Data
Anaiyzad

10/03/95

10/03/95

10/03/95

Result

82.8

10.4

89.6

Units

PCI/G

PCI/G

PCI/G

2 Sigma
Error
(«•/->

17.2

2.6

18.6

MOA

0.2

0.2

0.2



Kmrr
3301 I.U. 150th Strott
OklriMM City. OK 73134

Project: 571.03 Sernoa
Cotofonr: Itotopic uronii* toport Ooto: 10/03/99
NMkatf: MS-M-30M tan S >̂l«d: OS/22^4
NKrix: Soil OoM Mcoivid: 05/24/94

Cliont Qiantorra Prop. Oata 2 StgM
10 10 Poroiotor Oat* Analyzed teautt Units Error MM

t*/->

CB-W0M-2-3 9369-004 Uraniia»-2» 09/27/95 10/03/95 52.4 PCI/6 11.1 0.2

CO-SB1CSM-2-3 9369-004 Uronit»-23S/ZS6 09/27/95 10/03/95 7.47 PCI/S 2.04 0.31

CO-«1CSM-2-3 9369-004 uronii»234 09/27/95 10/03̂ 5 51.1 PCI/6 10.8 0.3



Category: Isotopic Uraniua
Method: NAS-NS-3050
Matrix: Soil

Karr MeGa*
3301 N.U. 150th Street
OklahoM City, OK 73134

Project: 578.03
Environmental
Services

Report Date: 10/03/95
Date Sanpled: N/A
Date Received: N/A

Clitnt
ID

Ouanterra
ID P»rtmtttr

Prep Data 2 Sigm
Date Analyzed »»»ult Units Error

(*/-)
MDA

MA

NA

NA

QCBLK78772-1 Uraniim-238

QCBU78772-1 Uraniui-235/236

OCBLK78772-1 Uraniuf234

09/27/95 10/03/95

09/27/95 10/03/95

09/27/95 10/03/95

•0.0007 PCt/G 0.0014 0.0959

0.10 PCI/G 0.12 O.U

-0.001 PCI/G 0.002 0.105



loocopic UroniuM

NotrU: Soil

Corr
3301 B.U. iSOtk Stroot
OkltfMM City. OK 73134

Project: S7B.03 Strnas
Oat*: 10/03/9S

Dan Sapl«d: N/A
Oat* R«c*iv«d: H/A

Clii
10

OUMIMTT*
10 0«t« Aralyud RMult Unit*

2 Sip»
Error

OCt.CS7t772-1

09/27/95

09/27/9S

10/03/95

10/03/95

Itt

12*
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Alpha
Spectroscopy

Uranium

ALPHSPEC.DOC
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QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 08:59:44

Spectral File: ND_AMS_ARCHIVE_S:S_78772$9369-001_DU.aiF

RELEASE/BATCH ft 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: U-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 005 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FNHM (kev):
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-001
1.026E+00 gram

005
31.3%
42.25%
36.60

STANDARD
. 4.65

2.71

NUCLIDE ENERGY

NUCLIDE ACTIVITY SUMMARY

NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 296.75 0.25 99.8 9.884E+00 1.525E+00 1.677E-01 1.290E-01

U-234 4761.5 49.95 0.05 99.8 1.664E+00 5.624B-01 1.249E-01 1.076E-01

U-235 4385.5 1.93 0.07 80.9 7.910E-02 1.172E-01 1.637E-01 1.375E-01

U-238 4184.4 48.88 0.12 100.2 1.621E+00 5.524B-01 1.444E-01 1.171E-01

****************4

*** POSITIVE ***

OOOOOC3



*1*DIA3:[ALPHA.ftLUSR.ARCHIVE.S]S_78772$9369-OOi_UU.CNF;1
005

Spectrum
Title
Sample Title:
Start Time: 3-OCT-1995 06:49:
Real Time : 0 01:39:48.99
Live Time : 0 01:39:48.99

15

Sample Time: 3-OCT-1995 00:00:
Sample ID : 9369-001
Sample Type: UU

Energy Offset:
Energy Slope :

3.39533E+03
2.63077E+00

Energy Quad : -8.07213E-06

10

n+>
c
3
O
u

3500 4000 4500 5000
Energy (keV)

5500 6000



Channel Concents for ND_AMS_ARCHIVE_S:S_78772$9369-001_UU

Channel

1:
9:

17:
25:
33:
41:
49:
57:
65:
73:
81:
89:
97:

105:
113:
121:
129:
137:
145:
153:
161:
169:
177:
185:
193:
201:
209:
217:
225:
233:
241:
249:
257:
265:
273:
281:
289:
297:
305:
313:
321:
329:
337:
345:
353:
361:
369:
377:
385:
393:
401:
409:
417:
425:

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
1
1
2
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
2
4
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
4
3
0
0
0
0
0
0
0
0
2
0
0
0
0
0
0
000000

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
2
2
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

5°

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
3
0
0
0
0
0
0

. 0
0
0
0
0
0
0
0
0
0
0



433:
441:
449:
457:
465:
473:
481:
489:
497:
505:
513:
521:
529:
537:
545:
553:
561:
569:
577:
585:
593:
601:
609:
617:
625:
633:
641:
649:
657:
665:
673:
681:
689:
697:
705:
713:
721:
729:
737:
745:
753:
761:
769:
777:
785:
793:
801:
809:
817:
825:
833:
841:
849:
857:
865:
873:
881:
889:
897:
905:

0
0
0
0
0
0
0
0
1
1
1
0
3
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
2
0
3
6
6
4
10
8
0
0
0
0
0
0
0
0
Q
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
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0
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3
1
4
1
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1
0
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0
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0
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0
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0
0
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1
1
0
2
0
0
0
0
0
0
0
0
0
0
0
0
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0
1
1
0
0
0
0
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2
2
5
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13
3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
1
0
2
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
3
2
3
6
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0
0
0
0
0
0
0
0
0
0
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0
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0
0
0
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0
0
1
0
0
0
0
0
3
1
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
1
0
0
2
4
5
8
16
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
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2
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0
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0
0
1
3
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8
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0
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1
0

0000006



913:
921:
929:
937:
945:
953:
961:
969:
977:
985:
993:

1001:
1009:
1017:

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
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0
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0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000037



QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 08:59:02.24

Detector ID: 5
Live Time: 0 01:39:48.99
Batch Id: 78772
Sample Type: UU

•Pk It Energy

1 0 4170.92
2 0 4378.11
3 0 4744.73
4 0 5293.43

49
2
50
297

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.05
0 01:39:48.99
9369-001

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 32.36 295.08
0 2.63 374.00
0 73.64 513.74
0 36.60 723.10

262 64 8.18E-03 14.3
363 58 3.34E-04 70.7
482 64 8.35E-03 14.1
690 64 4.96E-02 5.8

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 08:59:13.10

Acquisition Start: 29-SEP-1995 11:42:13.05
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4

0
0
0
0

4158.51
4419.07
4742.21
5290.00

5
3
2
10

0 3.95 293.50
0 53.80 391.50
0 83.39 513.50
0 0.00 721.50

262 64 2.09E-05 44.7
363 58 1.25E-05 57.7
482 64 8.35E-06 70.7
690 64 4.17E-05 31.6

0000008



QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 08:58:18

Spectral File: ND_AMS_ARCHIVE_S:S_78772$9369-001MS_UU.CNF

RELEASE/BATCH f 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: U-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 006 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FMHM (kev):
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-001MS
1.021E+00 gram

006
30.4%
33.44%
69.99

STANDARD
4.65
2.71

NUCLIDE ENERGY

NUCLIDE ACTIVITY SUMMARY ^

NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 227.80 0.20 99.8 9.934E+00 1.655E+00 2.089B-01 1.635E-01

U-234 4761.5 229.88 0.12 99.8 1.002E+01 2.358E+00 1.899E-01 1.540E-01

U-235 4385.5 14.93 0.07 80.9 8.029E-01 4.451E-01 2.143E-01 1.800E-G1

U-238 4184.4 213.80 0.20 100.2 9.283E+00 2.210E+00 2.080E-01 1.628E-01

•** POSITIVE ***
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Spectrum : $1$DIA3:[ALPHA.ALUSR.ARCHIVE.S]S_78772*9369-001MS_UU.CNF; 1
Title : 006
Sample Title:

Sample Time: 3-OCT-1995 00:00:
Sample 10 : 9369-001MS
Sample Type: UU

Start Time:
Real Time :
Live Time :

3-OCT-1995 06:49:
0 01:39:48.99
0 01:39:48.99

Energy Offset;
Energy Slope ;
Energy Quad :

3.51785E+03
2.38533E+00
1.14892E-04
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Channel Contents for ND_AMS_ARCHIVE_S:S_78772$9369-001MS_UU
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 08:57:40.65

Detector ID: 6
Live Time: 0 01:39:48.99
Batch Id: 78772
Sample Type: UU

Pk It Energy

1 0 4191.84
2 0 4402.15
3 0 4749.36
4 0 5287.91

214
15

230
228

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.06
0 01:39:48.99
9369-001MS

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 26.53 278.81
0 3.50 364.33
0 67.73 504.05
0 69.99 717.28

235 69 3.57E-02 6.8
343 62 2.50E-03 25.8
469 67 3.84E-02 6.6
685 66 3.81E-02 6.6

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 08:57:52.12

Acquisition Start: 29-SEP-1995 11:42:13.06
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4

0
0
0
0

4168.03
4425.14
4744.71
5289.11

8
3
5
8

0 2.39 269.00
0 71.62 373.50
0155.17 502.00
0 2.39 717.50

235 69 3.34E-05 35.4
343 62 1.25E-05 57.7
469 67 2.09E-05 44.7
685 66 3.34E-05 35.4

0000014



QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 08:56:59

>•**********<
Speccral File: ND_AMS_ARCHIVE_S:S_78772$9369-001MSD_OU.aiF

RELEASE/BATCH f 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: U-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 007 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FNHM (Jcev) :
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-001MSD
1.010E+00 gram

007
30.5%
44.07%
73.88

STANDARD
4.65
2.71

NUCLIDE ENERGY

NUCLIDE ACTIVITY SUMMARY ^

NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 301.28 1.72 99.8 1.004E+01 1.543E+00 2.939E-01 1.921E-01

U-234 4761.5 256.50 1.50 99.8 8.550E-I-00 1.903E+00 2.802E-01 1.853E-01

U-23S 4385.5 13.48 1.52 80.9 5.541E-01 3.348E-01 3.476E-01 2.295E-01

U-238 4184.4 249.70 2.30 100.2 8.288E+00 1.853E+00 3.240B-01 2.070E-01

•***•<

*** POSITIVE ***
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Spectrum : *1*DIA3:[ALPHA.ALUSR.ARCHIVE.S]S_78772*9369-001MSD_UU.CNF;1
Title : 007
Sample Title:
Start Tine: 3-OCT-1995 06:49: Sample Tine: 3-OCT-1995 00:00: Energy Offset:

Sample ID : 9369-001MSD
Sample Type: UU

Real Time
Live Time

0
0
01:39:48.99
01:39:48.99

Energy Slope
Energy Quad

3.44659E+03
2.42252E+00
7.87397E-05
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Channel Contents for ND_AMS_ARCHIVE_S:S_78772$9369-001MSD_UU
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 08:56:15.71

Detector ID:
Live Time:
Batch Id:
Sample Type:

0 01:39:48.99
78772
UU

Pk It Energy

1 0 4184.78
2 0 4417.43
3 0 4751.90
4 0 5295.77

252
15

258
303

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.07
0 01:39:48.99
9369-001MSD

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 9.86 301.76
0 18.09 395.67
0 58.41 529.70
0 73.88 745.27

261 68 4.21E-02 6.3
369 61 2.50E-03 25.8
494 67 4.31E-02 6.2
710 66 5.06E-02 5.7

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 08:56:25.80

Acquisition Start: 29-SEP-1995 11:42:13.07
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

68 3.84E-04 10.4
61 2.55E-04 12.8
67 2.50E-04 12.9
66 2.88E-04 12.0
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QOANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 09:01:47

Spectral File: ND_AMS_ARCHIVE_S:S_78772$9369-002_UU.CNF

RELEASE/BATCH * 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: U-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 008 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FHHM (kev):
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-002
1.025E+00 gram

008
33.1%
28.77%
64.23

STANDARD
4.65
2.71

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 213.58 0.42 99.8 9.900E-I-00 1.685E+00 2.661E-01 1.959E-01

U-234 4761.5 646.88 0.12 99.8 2.998E+01 6.387E+00 2.018E-01 1.637E-01

U-235 4385.5 56.83 0.17 80.9 3.249E+00 1.077E+00 2.662E-01 2.106E-01

U-238 4184.4 693.88 0.12 100.2 3.203E+01 6.790B+00 2.010E-01 1.630E-01

***•*****•******<

•** POSITIVE ***

0000021



Spectrum : *1*DIA3:[ALPHA.ALUSR.ARCHIVE.S]S_78772$9369-002_UU.CNF;1
Title : 008
Sample Title:
Start Time: 3-OCT-1995 06:49:
Real Time : 0 01:39:48.99
Live Time : 0 01:39:48.99

Sample Time: 3-OCT-1995 00:00:
Sample ID : 9369-002
Sample Type: UU

Energy Offset:
Energy Slope :
Energy Quad :

3.56429E+03
2.59108E+00
4.28379E-05
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Channel Contents for ND_AMS_ARCHIVE_S:S_78772$9369-002_UU
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 09:00:46.49

Detector ID:
Live Time:
Batch Id:
Sample Type:

8
0 01:39:48.99
78772
UU

Pk It Energy

1 0 4169.66
2 0 4423.05
3 0 4740.89
4 0 5279.12

694
57
647
214

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.08
0 01:39:48.99
9369-002

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 42.74 232.74
0132.79 329.63
0 59.62 450.74
0 64.23 654.73

200 64 1.16E-01 3.8
302 58 9.52E-03 13.2
421 63 1.08E-01 3.9
627 63 3.57E-02 6.8

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 09:01:03.06

Acquisition Start: 29-SEP-1995 11:42:13.08
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4

0
0
0
0

4169.99
4428.78
4747.50
5290.70

5
7
5
17

0142.48 231.50 200 64 2.09E-05 44.7
0 tD.OO 330.50 302 58 2.92E-05 37.8
0137.30' 452.00 421 63 2.09E-05 44.7
0 2.59 658.00 627 63 7.10E-05 24.3
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QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 09:04:01

*****************

Spectral File: ND_AMS_ARCHIVE_S:S_78772$9369-003_UU.CNF

RELEASE/BATCH * 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: O-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 009 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FNHM (kev):
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-003
1.043E+00 gram

009
31.1%
28.10%
92.82

EXPANDED
4.65
2.71

NUCLIDE ENERGY

NUCLIDE ACTIVITY SUMMARY

NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232

0-234

U-235

U-238

********

*** POSITIVE ***

5302.5 195.75 0.25 99.8 9.724E+00 1.70IE+00 2.501E-01 1.924E-01

4761.5 1803.85 0.15 99.8 8.961E+01 1.857E+01 2.241E-01 1.794E-01

4385.5 169.00 0.00 80.9 1.036E+01 2.629E+00 1.661E-01 1.661E-01

4184.4 1672.95 0.05 100.2 8.275E+01 1.719E+01 1.855E-01 1.598E-01

0000027



$1*DIA3:[ALPHA.ALUSR.ARCHIVE.S]S_78772*9369-003_UU.CNF;1
009

Spectrum
Title
Sample Title:
Start Time: 3-OCT-1995 06:49:
Real Time : 0 01:39:48.99
Live Time : 0 01:39:48.99

60 •

Sample Time: 3-OCT-1995 00:00:
Sample ID : 9369-003
Sample Type: UU

Energy Offset: 3.31227E+03
Energy Slope : 2.90198E+00
Energy Quad : -1.10080E-04

40
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20

GO 0
3500 4000 4500 5000
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Channel Contents for ND AMS ARCHIVE S:S 78772$9369-003 UO
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 09:02:58.52

Detector ID: 9
Live Time: 0 01:39:48.99
Batch Id: 78772
Sample Type: UU

Pk It Energy

1 0 4125.26
2 0 4413.83
3 0 4716.55
4 0 5272.46

1673
169
1804
196

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.09
0 01:39:48.99
9369-003

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0100.45 283.19
0192.00 385.22
0 97.56 493.13
0 92.82 693.72

251 82 2.79E-01 2.4
345 77 2.82E-02 7.7
456 83 3.01E-01 2.4
651 85 3.27E-02 7.1

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 09:03:11.07

Acquisition Start: 29-SEP-1995 11:42:13.09
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4

0
0
0
0

4157.44
4412.93
4729.65
5270.08

2
0
6
10

0 65.27 291.50
0 0.00 383.00
0 0.00 497.00
0221.36 693.00

251 82 8.35E-06 70.7
345 77 O.OOE+00 0.0
456 83 2.50E-05 40.8
651 85 4.17E-05 31.6

OOC0032



QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 09:06:16

Spectral File: ND_AMS_ARCHIVE_S:S_78772$9369-004_UU.CNF

RELEASE/BATCH • 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: U-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 010 29SEP95

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FWHM (kev):
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

9369-004
1.008E+00 gram

010
30.8%
28.29%
94.56

EXPANDED
4.65
2.71

NUCLIDB ENERGY NET
AREA

NUCLIDE ACTIVITY SUMMARY

BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 195.70 0.30 99.8 1.006E+01 1.760E+00 2.702E-01 2.047E-01

U-234 4761.5 994.65 0.35 99.8 5.112E+01 1.082E+01 2.807E-01 2.100E-01

U-235 4385.5 117.78 0.22 80.9 7.467E+00 2.042E+00 3.117E-01 2.417E-01

U-238 4184.4 1023.85 0.15 100.2 5.239E+01 1.107E+01 2.308E-01 1.848E-01

*••************•<

**• POSITIVE ***

0000033



Spectrum : *1$DIA3:[ALPHA.ALUSR.ARCHIVE.S]S_78772$9369-004_UU.CNF;1
Title : 010
Sample Title:
Start Time: 3-OCT-1995 06:49:
Real Time : 0 01:39:48.99
Live Time : 0 01:39:48.99

Sample Time: 3-OCT-1995 00:00:
Sample ID : 9369-004
Sample Type: UU

Energy Offset;
Energy Slope :
Energy Quad :

3.42671E+03
2.64208E+00
2.39620E-05

3500 4000 4500 5000
Energy (keV)

5500 6000



Channel Concents for ND_AMS_ARCHIVE_S:S_78772$9369-004_UU

Channel
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 09:05:20.57

Detector ID: 10
Live Time: 0 01:39:48.99
Batch Id: 78772
Sample Type: UU

Pk It Energy

1 0 4152.83
2 0 4406.84
3 0 4723.92
4 0 5274.39

1024
118
995
196

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.10
0 01:39:48.99
9369-004

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 69.64 274.15
0159.55 369.73
0 70.98 488.82
0 94.56 694 ..95

230 87 1.71E-01 3.1
330 81 1.97E-02 9.2
447 87 1.66E-01 3.2
651 87 3.27E-02 7.1

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OqT-1995 09:05:32.79

Acquisition Start: 29-SEP-1995 11:42:13.10
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1
2
3
4

0
0
0
0

4146.94
4406.42
4727.55
5273.77

6
9
14
12

0 0.00 273.00
0 3.92 370.00
0 2'.61 490.00
0184.38 694.00

230 87 2.50E-05 40.8
330 81 3.76E-05 33.3
447 87 5.84E-05 26.7
651 87 5.01E-05 28.9
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QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 08:55:15

Spectral File: ND_AMS_ARCHIVE_C:C_78772$LCS__OU.CNF

RELEASE/BATCH *
SAMPLE DATE: 3-OCT-1995 00
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06
ELAPSED LIVE TIME:
TRACER ID:
LAMBDA VALUE;
CORRECTED TRACER DPM:
SAMPLE MATRIX:-
BKG FILENAME: B 001

78772
:00:00.

:49:30.
5969.
U-232
1000.
22.518
SOIL

29SEP95

SAMPLE ID:
ALIQUOT: 1.
DETECTOR NUMBER:
AVERAGE EFFICIENCY:
RECOVERY:
TRACER FHHM (kev) :
ROI TYPE:
MDA MULTIPLIER:
MDA CONSTANT:

LCS
OOOE+00 gram

001
28.9%
57.34%
74.98

STANDARD
4.65
2.71

NUCLIDB ENERGY NET
AREA

NUCLIDE ACTIVITY' SUMMARY '

BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
pCi/gram 2-SIGMA pCi/gram pCi/gram

U-232 5302.5 371.75 0.25 99.8 1.014E+01 1.473E+00 1.374E-01 1.057E-01

U-234 4761.5 250.78 0.22 99.8 6.842E+00 1.489E+00 1.341E-01 1.040E-01

U-235 4385.5 11.95 0.05 80.9 4.022E-01 2.439E-01 1.262E-01 1.087E-01

U-238 4184.4 290.95 0.05 100.2 7.905E+00 1.680E+00 1.019E-01 8.775E-02

POSITIVE ***
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Spectrum : *1*DIA3:[ALPHA.ALUSR.ARCHIVE.C]C_78772*LCS_UU.CNF;1
Title : 001
Sample Title:
Start Time: 3-OCT-1995 06:49: Sample Time: 3-OCT-1995 00:00: Energy Offset:
Real Time : 0 01:39:48.99 Sample ID : LCS
Live Time : 0 01:39:48.99 Sample Type: UU

15

Energy Slope
Energy Quad

3.63739E+03
2.53920E+00
1.23052E-04

10

c
3
o
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o
o
o

4000 4500 5000
Energy (keV)
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Channel Contents for ND_AMS_ARCHrVE_C:C_78772$LCS_UU
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 08:54:35.04

Detector ID: 1
Live Time: 0 01:39:48.99
Batch Id: 78772
Sample Type: UU

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.01
0 01:39:48.99
LCS

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err

65 4.86E-02 5.9
58 2.00E-03 28.9
63 4.19E-02 6.3
63 6.21E-02 5.2

1
2
3
4

0
0
0
0

4190
4421
4753
5291

.57

.98

.42

.31

291
12
251
372

0 71
0119
0 66
0 74

.01

.34

.01

.98

215.
304.
430.
632.

60
50
54
00

175
277
396
600

Fit

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 08:54:48.79

Acquisition Start: 29-SEP-1995 11:42:13.01
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

65 8.35E-06 70.7
58 8.35E-06 70.7
63 3.76E-05 33.3
63 4.17E-05 31.6

1
2
3
4

0
0
0
0

4169
4425
4743
5287

.77

.14

.72

.56

2
2
9

10
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0
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0
0

.09

.52

.00

.00
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QUANTERRA
St. Louis

ALPHA SPECTROSCOPY REPORT
3-OCT-1995 08:53:41

Spectral File: HD_AMS_ARCHIVE_R:R_78772$BLK_UU.CNF

RELEASE/BATCH f 78772
SAMPLE DATE: 3-OCT-1995 00:00:00.
SAMPLE TITLE:
ACQ DATE: 3-OCT-1995 06:49:30.
ELAPSED LIVE TIME: 5989.
TRACER ID: O-232
LAMBDA VALUE: 1000.
CORRECTED TRACER DPM: 22.518
SAMPLE MATRIX: SOIL
BKG FILENAME: B 003 29SEP95

SAMPLE ID: BLK
ALIQUOT: l.OOOE+00 gram
DETECTOR NUMBER: 003
AVERAGE EFFICIENCY: 28.4%
RECOVERY: 57.00%
TRACER FWHM (kev): 50.60
ROI TYPE: . STANDARD
MDA MULTIPLIER: 4.65
MDA CONSTANT: 2.71

NUCLIDE ENERGY

NUCLIDE ACTIVITY SUMMARY

NET BKG %ABN ACTIVITY TPU/ERROR MDA CRIT LEVEL
AREA pCi/gram 2-SIGMA pCi/gram pCi/grara

U-232 5302.5 362.78 0.22 99.8 1.014E+01 1.479E+00 1.374E-01 1.066E-01

U-234 4761.5 -Q.05 0.05 99.8 -1.398E-03 1.993E-03 1.048E-01 9.031E-02

U-235 4385.5 2.93 0.07 80.9 1.009E-01 1.209E-01 1.374E-01 1.154E-C1

U-238 4184.4 -0.02 0.02 100.2 -6.960E-04 1.397E-03 9.592E-02 8.568E-G2
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Spectrum
Title
Sample Title:
Start Time: 3-OCT-1995 06:49
Real Time : 0 01:39:48.99
Live Time : 0 01:39:48.99

fl*DIA3:[ALPHA.ALUSR.ARCHIVE.R]R_78772$BLK_UU.CNF;1
603

Sample Time: 3-OCT-1995 00:00:
Sample ID : BLK
Sample Type: UU

Energy Offset:
Energy Slope ;
Energy Quad ;

3.46759E+03
2.54929E+00
5.37548E-05

15

10

o
o

O
o i i i inn il

3500 4000 4500 5000
Energy (keV)
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Channel Contents for MD AMS ARCHIVE R:R 78772$BLK UU
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QUANTERRA
St. Louis

Gross Sample Counts Within Peak Regions Generated: 3-OCT-1995 08:52:42.00

Detector ID:
Live Time:
Batch Id:
Sample Type:

0 01:39:48.99
78772
UU

Pk It Energy

1 0 4167.55
2 0 4418.19
3 0 4743.96
4 0 5292.27

0
3
0

363

Acquisition Start:
Real Time:
Sample Id:

3-OCT-1995 06:49:30.03
0 01:39:48.99
BLK

Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

0 0.00 273.00
0130.01 370.00
0 0.00 495.50
0 50.60 705.27

241 65 O.OOE+00 0.0
344 59 5.01E-04 57.7
464 64 O.OOE+00 0.0
672 64 6.06E-02 5.2

Background Counts Within Peak Regions

Live Time: 2 18:32:49.99

Generated: 3-OCT-1995 08:52:54,61

Acquisition Start: 29-SEP-1995 11:42:13.03
Real Time: 2 18:32:49.99

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

65 4.17E-06100.0
59 1.25E-05 57.7
64 8.35E-06 70.7
64 3.76E-05 33.3

1
2
3
4

0
0
0
0

4167
4425
4742
5284

.83

.26

.32

.92

1
3
2
9

0 2
0111
0 20
0152

.53

.51

.27

.06

273
373
495
703

.00

.00

.50

.50

241
344
464
672
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40
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0.0001*00
0.0001*00
0.0001*00
0.0001*00
0.0001*00

10.00
10.15

9.7S
9.50

11.00
9.50

11.00
9.25
5.75

10.00
11.00

9.50
12.75
10.75
10.75
11.50
11.75
11.25
11.25
11.25
11.00
10.50
12.25
10.00
10.25
10.25
10.50
10.25
13.75
10.25
11.25
10.75
15.00
IS. 00
15.00
11.00
15.00
15.00
15.00
15.00
15.00
15.00
15.00
11.00
IS. 00
IS. 00
IS. 00
IS. 00

32.31
32. 2(
31.75
32.33
31.53
32. 4(
32.19
31. 7(
32.11
31.15
32.03
31.99
31.22
31.71
32.10
32.25
43.71
44.09
43.14
43.47
43.47
44. SC
43.19
43. (5
44.95
43.94
44.49
44.53
43.14
43.91
44.79
42.03
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00
30.00

10-BOV-1994 12:57
10-HV-1994 12:57
10-POV-1994 12:57
10-VOV-1994 12:57:
lO-flOV-1994 12:57.
10-HOV-1994 12:57
10-WOV-1J94 12:57:
10-HOV-1994 12:57:
10-NOV-1994 12:57:
10-VOV-1994 12:57:
10-WOV-1994 12:57:
10-NOV-1994 12:57:
10-MOV-1994 12:57:
10-WOV.1994 15:41:
10-WOV-1994 12:57.-
10-BOV-1994 12:57-.:
10-VOV-1994 13:34:(
10-HOV-1994 13:34:<
10-MOV-1994 13:34:(
10-VOV-1994 13.34:'
10-NOV-1994 13.34:
10-NQV-1994 13:34:1
10-MOV-1994 13:34:(
10-MOV-1994 13:34:(
10-BCV-1994 13:34:C
10-NOV-1994 13 :34 :C
10-BOV-1994 13:34:0
10-MOV-1994 13:34:0
10-VOV-1994 13:34:0
10-BOV-1994 13:34:0
10-MOV-1994 13:34:0
iO-IRV-1994 13:34:0

OC00075
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SHIPPER'S CERTIFICATION FOR RADIOACTIVE

"This package conforms to the conditions and limitations specified
in 49 CFR 173.421 for radioactive material, excepted package -
limited quantity of material, UN 2910 and 49 CFR 173.422 for
radioactive material, excepted package - instruments or articles.
UN 2910."

I hereby certify that this package also conforms to all packaging
requirements of the U.S. Department of Transportation and the
International Air Transport Association (TATA) Rules anU
Regulations regarding the shipment of radioactive materials.

The materials are packed in strong, tight packages that will not
leak during normal transport conditions, the radiation level on the
exterior surface of the package does not exceed o.b mrem/hr.,
nonfixed (removable) contamination does not exceed applicable
limits, and the outside of the inner container bears the marking
"Radioactive".

No other labels are required.

SOURCE IMFQRMATIQM

Total Total-.
Model No. Isotope Activity Quantity serial No.

DKS-10

^jj

"S
«*»

»•

O.X9*uCi 41

191l-9« Threuf£

1934-9* T&rouaft

CT271 Tarouffl i
1044-44 !

Cus fOl

sot

Authorised Signature Oete

0000081
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CERTIFICATE OF CAUBRAT1ON

S.0.0 S-OJ900
>.0.» 1305^

Mod* NO. PUS-JO Sort* No. I91»-»t

3Uinl»M

Plutoniua-239

0.79

proportion^ otwmlMr.

S/M 2393/91

P« of TO dtae pv mtauu (epm) on TO cribnitton dcti

2.210

Thtl

177 0.00199

to * % «Mo* H g« •«• of rwrtom cooing m m tf» 99%

JIDM083
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CERTIFICATE OF CALIBRATION

llpha
t.0.* S-C2900

» 3 Q 5 5 2

2 . 2 3 i.n

S/N 2393/91
» MfT by n0»wu« to wi MST e*fcra«
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CERTIFICATE OF CAUBRAT1ON

of Standard:

ModdNo. DHS-10 _ Sort* Mo. 1920-9*

8Uinloa» 3to«l

130552

0.79

2.23 cmjndan

tc oy

1.91

0M flow proportional chamber. Ateolut
waavwftad by counting »oov<

S/N <293/9I

Tha obaar̂ d alpha i

3»1*0



CERTIFICATE OF CALIBRATION

130552

3*5-10 S»ig»to

or

a* 2 . 2 3

StMl 0.79

1.91

p*m«n«rty (k«d 10 ffwdtac by

feWHCMtoMCT
2393/91

3.3*0

to tn
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CERTIFICATE OF CALIBRATION

10.* S-02900
13055

Mod* No. MIS-10 Pluioftlui-239

Toa

Tht

an

a*

0.79

2.23 1.91 or

S/H 2393/91
Tht to NOT by rvtarano* to an MST otfbm«e
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t« Mta* * t» dte pw mtnu* (cpm) on t>t otfbndon dai*

10T

L 0.OOH3 MCI
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CERTIFICATE OF CALIBRATION

10* S-C2900
.30552

0 . 7 9

re t 2 . 2 3

rture

2393/91

3.430 IQf

tram 9* Kjrtoca e< tfw dfcc
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CERTIFICATE OF CAUBRAT1ON

1.0.» S-02900
P.O.* i30553
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O.T9

To* 2.23 o* 1.91 er

S/M 2393/Vi
fc»VMCtolDM9T WST
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CERTIFICATE OF CALIBRATION

10.* S««3290Q
P.O.* .30552
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^MUMi VTm]

i V^l

2393/91

(cpmjarrw

2.HO s U5
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CERTIFICATE OF CALIBRATION
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P.O.*
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2.23 of 1.91

Tta

• pi

$/N 2393/9

propofttanrt ctvrnbcr
oour
MST

Tht Vw nv^Bt tf Vit dhc p*f nrinuM (cpm)

279 / O.OOiU
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CERTIFICATE OF CALIBRATION
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CERTIFICATE OF CALIBRATION

S.O.* S-02900
13ossz

DBS-IP S«W Mo. 192S-9* »OIOD« Plutonium 39

Ml StMl 0.79

2.23 emvdw of 1.91 an

S/N 2393/91
*t»artto»*VTby
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we >MnHco ̂ ^ ooundoQ coovc.

Irom W MrtM* of t»« dhe par •*«*• (opm) on tw otfbntion on*
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CERTIFICATE OF CALIBRATION

1.0.» S-02900

MJ-IO

O . T 9

2 .23 ;.9l at
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CERTIFICATE OF CAUBRAT1ON

$.0.* S-02900

0«tcriptfon at $Und*rt:
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P . O . * i 3 0 5 5 3

S«WNal930-9J»

O.T9

2.23 1.91

Tfetpl

S/H 2393/91

proparttontf
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CERTIFICATE OF CAUBRATION
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CERTIFICATE OF CAUBRAT1ON

S.O.* S-029 00

-

StMl O.T9

oi «««3 of 1.91

T)«2pl

S/N 2393/91

»t* «»IHM of tM (epm)ontw
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9/11/9*
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CERTIFICATE OF CAUBRAT1ON
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130552
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Review of QA results (Daily Pulser Check

Detector Parameter Flag

3-OCT-1995 06:25:12.65

Filename

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

ALL
PSENERGY-5000
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
PSFWHM-5000

Passed
Action
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Action

D 001 NONE
D 002 NONE
D 003 NONE
D 004 NONE
D 005 NONE
D 006 NONE
D 007 NONE
D 008 NONE
D 009 NONE
D 010 NONE
D Oil NONE
D 012 NONE
D 013 NONE
D 014 NONE
D 015 NONE
D 016 NONE
D 017 NONE
D 018 NONE
D 019 NONE
D 020 NONE
D 021 NONE
D 022 NONE
D 023 NONE
D 024 NONE
D 025 NONE
D 026 NONE
D 027 NONE
D 028 NONE
D 029 NONE
D 030 NONE
D 031 NONE
D 032 NONE

APPROVAL DATE: /Q-JE" TS* APPROVAL TIME:

APPROVED BY: , PROCEDURE #

Report completed at 3-OCT-1995 06:30:20.91

OCOG101



QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

60

*1*DIA3:[ALPHA.ALUSR.QA.DlBATCH-D.QAF;1
PSFUHM-6000 (Peak FUHM 6000)
l-JAN-1994 00:01:01 through 24-JAN-1995 08:36:41
21.6106 *- 13.6914 (63.18 X)
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Run Number



f ilenafne
iraneter
tart/End Dates
lean +- Std Dev

*1*DIA3: in,..
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l-JAN-1994 00:01:01 througn
4978.80 +- 43.9110 (0.88 X)
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QA filename
Parameter Name
Start/End Dates
Mean +- Std Oev

6400

o
U)

aca
6200

6000 •

O

o

t. >

4600 -

tl$DIA3:[ALPHA.ALUSR.QA.DJBATCH.D.OAF;1
PSAREA-5000 (Peak AREA 6000)
l-JAN-1994 00:01:01 through 24-JAN-1995 08:36:41
6174.73 + - 139.102 (2.69 X)
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Review of QA results (Energy Calibration Check ) 2-OCX-1995 12:20:00,

Detector Parameter Flag Filename

1
2
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

ALL
ECSLOPS
PSENESGY-CM244
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

Passed
Below
Below
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

SECOND 001 2oct95
SECOND 002 2oct95
SECOND 002 2oct95
SECOND 003 2oct95
SECOND 004 2oct95
SECOND 005 2oct95
SECOND 006 2oct95
SECOND 007 2oct95
SECOND 008 2oct95
SECOND 009 2oct95
SECOND 010 2oct95
SECOND Oil 2oct95
SECOND 012 2oct95
SECOND 013 2oct95
SECOND 014 2oct95
SECOND 015 2oct95
SECOND 016 2oct95
SECOND 017 2oct95
SECOND 018 2oct95
SECOND 019 2oct95
SECOND 020 2oct95
SECOND 021 2oct95
SECOND 022 2oct95
SECOND 023 2oct95
SECOND 024 2OCt95
SECOND 025 2oct95
SECOND 026 2oct95
SECOND 027 2oct95
SECOND 028 2oct95
SECOND 029 2oct95
SECOND 030 2oct95
SECOND 031 2oct95
SECOND 032 2oct95

APPROVAL DATE:

APPROVED BY:

APPROVAL TIME: /7/O

PROCEDURE *

Report completed at 2-OCT-1995 12:23:12.93

0000106



Qft filename : *1*DIA3:[flLPHft.ALUSR.Qft.SECOND]BATCH_SECOND.OAF;3
Parameter Name : ECSLOPE (Calibration Slope)
Start/End Dates : l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
Lower/Upper Lmts: 0.OOOOOOE+00 through 4.00000
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Qfl filename
Parameter Name
Start/End Dates
Lower/Upper Lmta;

: ll*DIfl3:[ftLPHft.ALUSR.Qfl.SECOND]BftTCH_SECOND.QflF;3
: FUHMCONST (Calibration FUHM)
: l-JftN-1994 00:01:01 through l-JflN-1994 00:02:16
O.OOOOOOE+00 through 60.0000

60

z

c
o
•r»
*>0I.X}
•H
t-«
0
U

40

UP

oo
«-H
O
»J>

O

10 15 20 26 30
LOU

Run Number



QA filename : *l$DIft3:[ALPHfl.ALUSR.QA.SECOND]BATCH_SECOND.QAF;3
Parameter Name : PSENERGY-U238 (Peak Energy U238)
Start/End Dates : l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
Lower/Upper Lnts: 4084.00 through 4284.00
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PR filename : tlfDIflS:[ALPHA.ftLUSR.Qft.SECOND]BflTCH_SECOND.QftF;3
Parameter Name : PSENEROY-PU239 (Peak Energy Pu239)
Start/End Dates : l-JAN-1994 00:01:01 through l-JftN-1994 00:02:16
Lower/Upper Lmta: 5047 .00 through 5247 .00

5200

<M
3
a

o

o
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x x x x x x x x x x

UP
o
Cd
o
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QA filename : *1*DI«3:[ALPHA.ALUSR.QA.SECOND]BftTCH_SECOND.OAF;3
Parameter Name : PSENERGY-flM241 (Peak Energy ftm241)
Start/End Dates : l-JBN-1994 00:01:01 through l-JAN-1994 00:02:16
Lower/Upper Lmts: 5375.00 through 5575.00

ccc n5550

*-»
^ 5500

<r
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UJ

* c A ent) 5450
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: x x >
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QA filename : *1$DIA3:[ALPHA.ALUSR.QA.SECONDjBATCH.SECONO.OAF;3
Parameter Name : PSENEROY-CM244 (Peak Energy CM244)
Start/End Dates : l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
Lower/Upper Lmts: 5695.00 through 5895.00 C9

o

z<J

V
c
Ul

Va

5800

6700

* x x x x x x x x x x x x

UP

LOU

10 15 20 25 30
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Review of QA results (Efficiency Calibration Check ) 2-OCT-1995 11:52;

Detector Parameter Flag Filename

1
2
2
2
3
4
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

ALL
PSAREA-PU239
AVRGEFF
PSFWHM-PU239
'ALL
AVRGEFF
PSFWHM-PU239
PSFWHM-PU239
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
PSFWHM-PU239
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

Passed
Below
Action
Action
Passed
Action
Action
Investigate
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Investigate
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

PRIME 001 2oct95
PRIME 002 2oct95
PRIME 002 2oct95
PRIME 002 2oct95
PRIME 003~2oct95
PRIME 004 2oct95
PRIME 004 2oct95
PRIME 005 2oct95
PRIME 006 2oct95
PRIME 007 2oct95
PRIME 008 2oct95
PRIME 009 2oct95
PRIME 010 2oct95
PRIME Oil 2oct95
PRIME 012 2oct95
PRIME 013 2oct95
PRIME 014 20Gt95
PRIME 015 2oct95
PRIME 016 2oct95
PRIME 017 2oct95
PRIME 018 2oct95
PRIME 019 2oct95
PRIME 020 2oct95
PRIME 021 2oct95
PRIME 022 2oct95
PRIME 023 2oct95
PRIME 024 2oct95
PRIME 025 2oct95
PRIME 026 2oct95
PRIME 027 2oct95
PRIME 028 2oct95
PRIME 029 2oct95
PRIME 030 2oct95
PRIME 031 2oct95
PRIME 032 2oct95

APPROVAL DATE: /O

APPROVED BY:

APPROVAL TIME: /7*O

PROCEDURE #

Report completed at 2-OCT-1995 11:55:32.90

0000113



QA filename
Parameter Name
Start/End Dates
Mean *- Std Dev
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u
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.2 -

: I1IOIA3:[ALPHA.ALUSR.QA.PRIME]BATCH_PRIME.QAF;6
: AVRGEFF (Average Efficiency)
: l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
: 0.346127 •- 7.476668E-02 (21.47 X)
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QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

100
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$1$DIA3: [ALPHA.ALUSR.QA.PRIME]BATCH_PRIME.QAF; 5
PSFUHM-PU239 (Peak FUHM Pu239)
l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
39.3506 +- 20.3196 (51.64 X)
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QA filename : tl$DIA3:(ALPHA.ALUSR.QA.PRIMEJBATCH_PRIME.QAF;6
Parameter Name : PSAREA-PU239 (Peak Area Pu239)
Start/End Datea : l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
Louer/Upper Lmta: 10000.0 through 100000.
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Review of QA results ( Backgrounds UU )

Detector Parameter Flag

2-OCT-1995 08:34:50.28

Filename

1
2
3
4
5
6
7
8
9
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3C
31
32
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^ ' • - •
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ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
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ALL
ALL
ALL
ALL
ALL
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ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
PSCTSS-U234
ALL
ALL
ALL
ALL

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed
Above
Passed
Passed
Passed
Passed

B 001 29sep95
B 002 29sep95
B 003 29sep95
B 004 29sep95
B 005 29sep95
B 006 29sep95
B 007 29sep95
B 008 29sep95
B 009 29sep95
B 010 29sep95
B Oil 29sep95
B 012 29sep95
B 013 29sep95
B 014 29sep95
B 015 29sep95
B 016 29sep95
B 017 29sep95
B 018 29sep95
B 019 29sep95
B 020 29sep95
B 021 29sep95
B 022 29sep95
B 023 29sep95
B 024 29sep95
B 025 29sep95
B 026 29sep95
B 027 29sep95
B 028 29sep95
B 029 29sep95
B 030 29sep95
B 031 29sep95
B 032 29sep95

APPROVAL DATE

APPROVED BY:

: /0'2-f.S' _ APPROVAL TIME:

PROCEDURE t

Report completed at 2-OCT-1995 08:37:55.47
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

. 001

: PSCTSS-U232 (Peak ftrea U232)
: l-JflN-1994 00:01:01 through i-JAN-1994 00:02:16
-1.OOOOOOE-03 through l .OOOOOOE-03
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OR filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:

: *1*DI«3: [ALPHfl.ftLUSR.QA.B]BflTCH_B_UU.QflF; 1
: PSCTSS-U234 (Peak Area U234)
: l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
-1.OOOOOOE-03 through l.OOOOOOE-03
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QA filename : *1*DIA3:[ALPHA.ALUSR.QA.B]BATCH_B-UU.OAF;1•
Parameter Name : PSCTSS-U235 (Peak Area U235)
Start/End Dates : l-JAN-1994 00:01:01 through l-JAN-1994 00:02:16
Lower/Upper Lmts: -1.OOOOOOE-03 through l.OOOOOOE-03
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QA filename
Parameter Name
Start/End Dates
Lower/Upper Lmts:
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: PSCTSS-U238 (Peak flrea U238)
: l-JflN-1994 00:01:01 through l-JflN-1994 00 :02 :16
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VMS Quality Assurance Report VI.3 Generated 3-OCT-1995 09:07:45

QA filename

Parameter Name
Description
Parameter Units
Num Points Used
Start Date
Minimum Value
Maximum Value
Out-of-range Test
Lower Limit

$1$DIA3:[ALPHA.ALUSR.QA.Y]78772_Y_UU_SOIL.QAF;1

NCLSP1-U232
Yield U232
%
8
3-OCT-1995 06:49:30
28.1041
57.3432
BOUNDARY
20

Parameter Type
Num Records Read
End Date
Minimum Date
Maximum Date
Test Source
Upper Limit

CONFIGURATION
8
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
PARAMETER-DEPENDENT
110

Measurement Time
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30
3-OCT-1995 06:49:30

Sample ID
LCS
BLK
9369-001
9369-001MS
9369-001MSD
9369-002
9369-003
9369-004

Value Flags
57.3432
56.9984
42.2519
33.4352
44.0689
28.7704
28.1041
28.2870

0000125



Review of QA results (Tracer Yields/FWHM

Detector Parameter Flag

3
1
7
6
5
8
9

10

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

Passed
Passed
Passed
Passed
Passed
Passed
Passed
Passed

3-OCT-1995 09:07:50.47

Filename

R_78772$BLK_UU
C_78772$LCS_UU
S_78772$9369-001MSD_UU
S_78772$9369-001MS_UU
S_78772$9369-001_UU
S_78772$9369-002_UU
S_78772$9369-003_UU
S 78772$9369-004 UU

APPROVAL DATE:

APPROVED BY:

ND_AMS_QA_Y -.7877 2_Y_UU_SO I L . QAF

APPROVAL TIME:

PROCEDURE ft

Report completed at 3-OCT-1995 09:08:39.87
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QA filename : $ 1 $ D I A 3 : [ A L P H A . A L U S R . Q A . Y ] 7 8 7 7 2 _ Y _ U U _ S O I L . Q A F ; 1
Parameter Name : NCLSP1-U232 (Yield U232)
Start/End Dates : 3-OCT-1995 0 6 : 4 9 : 3 0 through 3-OCT-1995 0 6 : 4 9 : 3 0
Lower/Upper Lrnts: 20 .0000 through 110.000
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V^rT'icrs*"'"'1'*' Karth < ny. MO hNU". UMn

Isotopic IJraiiutiu Analysis
Hatch No. : 7#77Z

1

2

3

4
5
6

7

8

9

10

11
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13
14
15
16
17
18
19
20
21

22
23
24

I'rep Date

Sample Number

l.CS 7$77Z

H-K - 7877L

1 -OQlH*

\ oo2
1 _

\k -oof

^^^
^*^
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O Prepared By :

t7> Date :
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Ĵ/
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Container

Emptied

M
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^
i
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\^

"X^

Project No : 57^.0j

Tractr . - . =

Isotope : 11232

Std Sol'n No. : 38f-37/4-|Q
Vol (mU : /.O -

Ref Act iv i ty tptti*mf) : il-^lt^rfj/

Act Ref Date : OM~O\-<l2r'

,.. :,.-..,,̂ ,i
 :. Ktemtard , / , . - ......

Isotope : U234/U238 /)23?/ NA

Sid Sol'n No. : / fVJ ' / f? j^/ // NA

Vol (mL) : /. Q * \̂J1 NA

Ref Activity (jifJ*/nTQ : |2.04J^*^( "̂ iw 'SlA

Act Ref Dale : 04>|^g^ ^Wf NA

(Comments:

Reviewed and received by: , ' — - — ' -^^

Date: ( u ' O } -f ̂ >

IV .1 < ' Hi S »i. I , ' • « « . Page 1 of 1
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VMS Quality Assurance Report VI.3 Generated 3-OCT-1995 08:55:45

QA filename : $1$DIA3:[ALPHA.ALUSR.QA.C]BATCH_C_UU_SOIL.QAF;1

Sample ID : LCS Sample quantity : 1.00 gram
Sample date : 3-OCT-1995 00:00:00 Acquisition date : 3-OCT-1995 06:49:30
Elapsed live time: 0 01:39:48.99 Elapsed real time: 0 01:39:48.99

C-t-cf-range Test: N-SIGMA

Parameter Description Value Deviation Flag
[Mean*/-StdevI

•Control Bias O238 0.46 0.75
IC.36-/-0.12I

•Control Bias U234 0.26 -0.73
10.35*7-0.12]

Flags: •*• means the^sut-of*range test is parameter-dependent

Approved by: fcrfcj^Z^^C—«r Approval Date: /o / 3 7

OOC0134
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U.S.

f nvtr««wn«fit«l MwMurinf
Mwct««r

Calibration Cwilficft*

UMMIIM I

I nam •"••

1143-1

il. Q7

I- 49 piooCuriM ofOrmi»»-235 par
<jam of solution. ̂ ^

, f»-234, and 0-234

L 5.0

r*1^4"" «M pnpnvd grwrlmtricmUy by diMolvlng • toon
qiantity of tte IlKioml Btmo of »mterili' flM 95<fe «Aich ««•
99.97 t 0.02 pvowt Or»i« Odd* (DjO.) in Hltric add
«d ^i«r»4"T to a tanown Mioht. »«turml (kniia «M a««aMd to
oomi«t of 99.21 pncvt 0-231 «d 0.711 pvoan^ 0-233 with
apadfic activitiaa of 3.34 x 103 «d 2.14 x 10-

0000136



U.S. OCPAMTMINT OF COMMERCf
NATIONAL tUftlAU Of tTANOANOt

OAlTMf MMUIIO. MO 2O«0t

REPORT OF TRACEABILITY
U.S. Environmental Protection Agency

Environmental Monitoring System* Laboratory
Las Vegas, Nevada

Radionuclide

Source identification

Source description

Source mass

Source composition

Reference time

Uranium-238

1843-1. prepared by EMSL

Liquid in 5-ml flame-sealed glass aapouU

Approximately 5.0 frame

Natural uranium ia 0.6-molar nitric acid

0700 EST. IS May*1989

NBS DATA

Radioactivity concentration

Overall uncertainty

Photon-emitting impurities
(Activities at reference time)

Measuring lost

Half life

Difference from NBS

Gaithersburg. MD 20899
19 September 1989

40.03 Bq f'1

1.47 percent

None detected<3)

EMSL DATA

39.6 Bq g~l

5.0 percent^

None detected

4va liquid-scintillation Quantitative dissolucio:
counter calibrated using of NBS SRM 950b natural
NBS SBf 4321 natural uranium oxide
uranium solution

23IU t (4.46S t 0.003) x 10» years*5)
23*Th« 24.10 t 0.03 days
23*Pat 6.70 t 0.03 hours .
23AU : (2.434 ± 0.006) x 105 years

-1.16 percent(6)

Leader
Radioactivity Gi '
Center for ladiation Research

*Notea en next page

0000137



(2)

MOTES
Individual uncertainties have the significance of one standard deviation
of the aean. or aa approxiaation thereof. The coabined. uncertainty is
the individual uncertainties shown below added in quadrature. The
overall uncertainty is taken to be three tines the coabined uncertainty.

Source of uncertainty Uncertainty (I)

a) liquid-scintillation aeasureaants 0.12

b) graviaetric aeasureaants 0.05

c) deadtiae 0.05

d) backgio*ed 3.10

e) original calibration of SW 4321 0.13

f) count-rate-vs-enerfy
extrapolation to zero energy 0.11

g) half life 0.00

h) photon-eaittlng iaporitie* 0.43

Coabined uncertainty 0.49
• 3

Overall uncertainty 1.47

Overall uncertainty reported by OflL.

The lialt of detection for photon-eaittiag lapiirities is
0.01 Ye'V1 for energies between 90 and 1900 kaV . provided that ch«
iapurity photon* era separated la energy by S keV or acre froa photons
eaitted in tha decay of uraaiua-233 and uranita»-231 and progeny.

Tha lialt of detection for 226la 1* less than 0.24 Bq g*1.

List of Heavy Ileaant ladionaclida Decay Data.
laa&BMMit/aB. International Atoaic laergy Agency. Decea»nr 1983.

ratee tha traceablllty of ML to MB. for this
. to withia five percent aa •pacified in tba appendix.

of tba DAHIBS later agency agreeaaat of
April 1976, aa

For farther Information call Larry Lucas at (301) 975-554* or ITS 179-55-6-

OCOC138



*t Of U-238 . (N) (AM) m (A) (AW) w (A) (AK) (TH)
g aoln Ao (X) (Ao) - ln(0.5) (Ao)

(40.05X239 q ) ( 4 . 4 6 f l £09 v r ) ( 3 . 1 S 4 E Q 7 3«c/vr) (3 .22 E-Q3 o)
(a«c»g) (mol) ( - ln(O.S)) (6.023E23/raol) g soin

w 3.22 aq 0-238 . 1 m 3.24 «g 0 nat
g aoln 0.9928 g aola

A • Activity "

X - Decay constant (s«c )

TH • Half lift Otc)

H • Numbtc of atoms

AN • Atomic w«ight

Ao - Avogadro's number (mols~ )

0000139
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OF CALIBRATION
ALPHA STANDARD SOLUTION

Half Lift:
Catalog No.:
Souna No.:

U-232
61.9 ± 1.0

7232-2
388-37

a. MM§ of •oluooo:
b. Chanicai fbm:
c. Curwr ooatMC
d. Soiutioa danauy:

IT CORPORATION
P.O.NO.: 047t70

Data: ^Hiiamliii 1 1991 HKJO m.
Radioactivity: 1.039 ^Q.

SJfiM „„,.
U02O2 ia 2N HQ

arc.1.0330

Sw

0.1974

•liquoa of ite tolutioa wan Huytd uuf alpha

Uocmainty oT
a. S
b.
c.
d. Total

NIST
Thia

±1.3*
+ 1.0*
±0.0*

at dM«9«

1. Nudawdata
2. IPL tjaniiipaiai i

tiiniaMiiy fora

by VupaiaS

NIST eaitificattoa) of
4.15)

BOTOPB PRODUCTS LABORATORIES
OOOG145

(Sift 843
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Ouanterra September 28, 1995 03:47 pn
11111 Project: 578.03 Kerr NcGee OAS No. 578.03 Rev. 0

Master Sample Login: 9369
Account:

Project Manager: D. Mueller

Draft: /"Vim 1:7 Entered and Reviewed

Sample Header Template:

Sample No.
C contents

* Container Type
Data:

9369-001

Client 10

Analysis

C-Matrix Date: Collected Received Due Shipper

Class Preservative Anal. Due Date Hold Date Site

CD-S156E49N-2-3 Soil

1 AN - Amber Glass-SOOml RAD/ISOU/04

9369-001DUP CD-S156E49N-2-3 Soil

1 AN - Amber GUss-SOOml

9569-001MS CD-S156E49N-2-3

1 AN - Amber Glass-500ml

RAD/ISOU/04

RAD/1 SOU/04

Soil

9369-002 CO-S78E18N-2-3 Soil

RAD/1 SOU/041 AN - Amber Glass-SOOml

9369-003 CD-S81E5N-3-4 Soil

1 AN - Amber Glass-SOOml RAD/1 SOU/04

9369-004 CD-S81E5N-2-3 Soil

1 AN - Amber Glass-SOOml RAD/ISOU/04

Rad Category Rad Sample No.

(Container Nu>bers:X Filled)

22-MAT-94 12:40 24-HAY-94 09:10 04-OCT-95 IN HOUSE 2

S COLD 02-OC1-95 20-NOV-94 R19D

22-NAY-94 12:40 24-MAY-94 09:10 04-OCT-95 IN HOUSE

S COLD 02-OCT-95 20-MOV-94 R19D

22-MAY-94 12:40 24-MAY-94 09:10 04-OCT-95 IN HOUSE

S COLD 02-OCT-95 20-NOV-94 R19D

22-MAY-94 16:00 24-MAY-94 09:10 04-OCT-95 IN HOUSE

S COLD 02-OCT-95 20-NOV-94 R19D

22-MAY-94 15:00 24-MAY-94 09:10 04-OCT-95 IN HOUSE

S COLO 02-OCT-95 20-NOV-94 R19D

22-MAY-94 15:00 24-MAY-94 09:10 04-OCT-9S IN HOUSE

Screening not Required

S COLO 02-OCT-95 20-NOV-94 R19D

(179516:25)

2 Screening not Required

(179516:25)

2 Screening not Required

(179516:25)

3 Screening not Required

(179517:25)

3 Screening not Required

(179518:25)

3 Screening not Required

(179519:25)

3*-Samp!e has not been rad screened.
Page 1



Quanterra St. Louis
Isotopic Thorium Analysis

SAMPLE
NUMBER

LCS 38993
BLK 38993
51 79-O01
51 79-001 DUP
5179-005
5179-011
5179-012

PREP
DATE

6/7/94
6/7/94
6/7/94
6/7/94
6/7/94
6/7/94
6/7/94

ALIQUOT
(9)
2.0000
2.0000
2.0891
2.0208
0.0104
0.0101
0.0101

CO
DATE

6/8/94
6/8/94
6/8/94
6/8/94
6/8/94
6/8/94
6/8/94

UNT
TIME (MIN)

200
200
200
100
200
200
200

BKGD
TIME (MIN)

4000
4000
4000
4000
4000
4000
4000

DET
NO.

1
2
3
8
5
6
7

EFF.

0.310
0.317
0.307
0.310
0.311
0.311
0.308

COUNTS) (COUNTS)
ROIdM
Th-232

1018
3

58
36

288
327
227

BKGD

71
41

141
62

138
153
89

ROI#2
Th-230

1002
106
212
59

228
131
105

BKGD

176
86

208
114
234
222
153

Project: 537.01
Batch: 38993
COUNTS)

ROI#3
Th-229

777
691
658
389

1425
967
903

BKGD

63
43

121
32
59

107
59

COUNTS)
ROI#4
Th-228

1138
31
86
51

334
417
260

BKGD

94
105
108
102
122
127
91

TRACER pCi added: 9.01
LCS Th-232 pCi/matrix: 5.15
LCS Th-230 pCi/matrix: 4.20

CALCULATED

REVIEWED

DATE: 6/27/94

DATE:

0000001 Rev. 3



ITAS St LOUIS
If otoplc Thorium Analysis

PRO):

BATCH:

137.01

JIM)

Outnittii tl loutt
R«v»iion Numbw 3

•lift DtU: 07/07/»«

SAMPLE
NUMBER

LC8 36003
BLK 36003
5170-001
51 70-001 DUP
5170005
5170011
5170-012

CY

0.62
084
083
063
087
077
073

TM-220
PC<

8621*00
4606*00
4761*00
5646*00
1036*01
8066*00
8586*00

TH-232

6.011*00
6,21103
3371O1
3086O1
3.42E*02
2076*02
2226*02

ERROR

664101
266602
1 10EO1
1.43EO1
5296*01
4436*01
3886*01

MDA

6.66102
6.13602

0.76602
1816*01
1456*01
1256*01

TH-230
pCtMq

8,121*00
2.671O9
700101

-105602
6636*00
•2006*01
•3466*01-

ERROR

50M-01
8,461 04
122EO1
3.06603
1516*00
4366*00
6166*00

MOA

06*10}
606SO2
1.171O1
1,21fOl
2286*01
1606*01
1566*01

TH-226

6.606*00
1666O1
8 336 O1
686601
300E*02
3826*02
2546*02

ERROR

7.83EO1
760EO2
1 386 O1
1 746-01

5686*01
5306*01
4036*01

MDA

?4J€oi
674
604
116

•o;
i-Oi
;oi

1 736*01
1346*01
126E*01

8PIKEH RECOVERY:
BLK ACT:
OUP RPO:

Th-228
126

1886-01

Th-230
122

< 0.061

Th-232
115

< 0.061

CALCULATED BY

DATE: . 6^7/08

!
REVIEWED B

LEO

ACT-(8Cpm-BCpm)/(CF*EFF*ALIQ*CY)
ERROR • 1.08'ACT*SQRT((8C+BCX(8C-BC)A2+0025)
MDA • (4.65*8QRT(BC)*2.71)/(CF*EFF*ALIQ*CY*8CT)

0000002
(REV.1)

r
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Quanterra IncorpurMfd
11715 Ruler Trail \'orth
Earth dry. Missouri 63045

314 298-8566 Telephone
314 298-8757 Rix

Kerr - McGee Corporation
3301 N . W . 150th Street
Oklahoma City, OK 73134

September 25, 1995

ATTENTION: Caret E. Van De Steeo

On May 24, 1994, twelve (12) soil samples were received at Quanterra, St. Louis
laboratory (formerly ITAS - St. Louis) from STS Consultants. The original data
was reported on June 10, 1994. The following, is a list of the samples and the
Quanterra (ITAS) identification numbers:

CLIENT ID QUANTERRA (ITAS) ID

CD-S156E49N-2-3 5179-001
CD-S156E49N-2-3 - 5179-001DUP
CD-S15SE49N-3-4 5179-002
CD-S-82E25N2-3 517-9-003
CD-S82E25N-3-4 - 5179-004
CD-S78E18N-2-3 5179-005
CD-S89E16N-2-3 5179-006
CD-S89E16N-3-4 5179-007
CD-S78E18N-3-4-9 5179-008
CD-S78E18N-3-4 5179-009
CD-S81E5N-2-3-9 5179-010
CD-S81E5N-3-4 5179-011
CD-S8155N-2-3 5179-012

On September 18, 1995, a request was made by Kerr - McGee and STS Consultants for
Quanterra to re - evaluate the data generated for Gamma Spectroscopy analysis
regarding the detected Ra results . The results of this data review of Gamma
Spectroscopy analysis by method HASL 300 4.5.2.3 follows in the enclosed Revised
Case Narrative and corrected data sheets, which reflect the outcome of this data
review. Attached are copies of all correspondence and Conversation Records.

If you have any questions or comments, please call me at (314) 298-8566.

Reviewed and approved:

Diane w. Mueller
Project Manager
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PURCHASE ORDER NUMBER: 27313-ZH
PROJECT MEMBER: 537.01
DATE RECEIVED BY LAB: May 24. 1994
NUMBER OF SAMPLES: Twelve (12)
SAMPLE TYPE(SI: Soil

I . Introduce ion

On May 24. 1994. twelve (12) soil samples were received at Quanterra, St. Louis
laboratory (formerly ITAS) from STS Consultants. The following is a list of the
samples and the Quanterra (ITAS) identification:

m OUAXTSRSA (ITAS) ID

CD-S1S6E49N-2-3 51~9-C01
OJ-S1S6E49M-2-3 51~9-OD1DUP
OD-S156E49N-3-4 5179-D02
CS-S-B2E25N2-3 51^9-003
O3-S82E25N-3-4 5179-004
Q-S78E18N-2-3 51~9-005
CD-S89B16N-2-3 5179-006
CD-S89E16N-3-4 5179-007

CD-S78B18N-3-4-9 5179-008
CD-S78E18N-3-4 5179-009
CD-S81E5M-2-3-9 5179-010
CD-S81ESH-3-4 5179-011
CD-S81E5N-2-3 5179-012

A coaplete data package wa« sent on June 10. 1994. At the clients request on
Septenber 18, 1995, the gaam spec analyses was re • evaluated regarding the
detect Ra results. The revised data sheets are attached and coonents follow.

II. Analytical Results and Methodology

The analytical results for this report are presented by analytical tests. Each
set of data will include saasple identification information, the analytical
results, and the appropriate detection limits.
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September 25, 1995
Page 2 of 3

The analyses requested include: Gamma spectroscopy by method HASL 3004.5.2.3,
Isotopic Thorium and Isotopic Uranium by method U-NAS-NS-3-5-, TCLP Semivolatiles
by EPA method 8270, TCLP ICAP Metals, cyanide by EPA method 9010, Flashpoint by
EPA method 1010, Paint Filter Test by EPA method 9095, pH by EPA method 9045,
Percent Moisture by ITAS SOP PM, Sulfide by EPA method 9030, TOX by EPA method
9020, Total Organic Carbon by EPA method 9060, and TCLP Volatiles.

III. Quality Control

The QA/QC information can be found immediately following the analytical data.
This QA/QC data are used to assess the laboratory's accuracy and precision during
the analytical procedure.

IV. Comments/Nonconformances

GAMMA SPECTROSCOPY

At the request of the client, a review of the gamma spectroscopy report for Ra
was performed. For the samples which had Ra, the sample spectrums were
checked for the presence of the Ra reported, all but one sample had the report
based on gamma peaks at 270.12 keV and 154.02 keV. Sample 5179-004 only
identified the 270.12 keV line.

Since the client did not suspect Ra was present, the sample spectrums were
checked for the presence of Rn (the first daughter of Ra) which has energy
lines at 401.81 keV and 271.23 keV. The presence of the daughter Bi was also
checked at energy line of 351.07. None of the samples had 2 Rn or 211Bi
present.

The sample spectrums were checked for the presence of Th and Ac which are
the precursors for Ra. The energy lines checked were 236.0 keV and 329.7 keV
for 27Th and 256.2 keV for 227Ac. Neither 22 Th nor 227Ac were present.

A search of the gamma library and the spectra indicate that Ac {daughter of
Ra) has an energy line at 270.23 keV and 154.2 keV. Since the samples

contained 228Ra, the 270 keV and 154 keV peak appears to be due to Ra, not
2 Ra.

223 228Therefore, since no Ra daughter or precursor was identified, and Ra may
have interfered with the 3Ra energy lines, it is concluded that Ra is not
present and has been deleted from report.



STS Consultants Strnas
September 25, 1995
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ISCTOPIC URANIUM

Sample CD-S156E49N-2-3 (5179-OCl) was selected for batch QC. Both the sanple and
che duplicate had chemical yields less than 20% for Uranium indicating a
possible matrix effect. Both sets of data are reported.

Reviewed and approved:

(0
Diane w. Mueller
Project Manager
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IT ANALYTICAL --ST. LOUIS
GAMMA SPECTROSCOPY

BATCH DATE:

PROJ . SAMPLE MATRIX
NO.

537.01 5179-001

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MZN DET ACT:

537.01 S179-001DUP

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

•j.37.01 5179-002

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

537.01 5179-003

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

ISOTOPE :
ACTIVITY (pCl/G) :

2 SIGMA ERROR:
MIN DET ACT:

SOLID

K-40
1.398*01
1.4SB*00
6.978*00

SOLID

K-40
7.53E«00
1.36E*00
3.47E*00

SOLID

K-40
1.20E*01
1.89E*00
6.478*00

SOLID

HN-5«r
«.73B*00
4jnB-01

TH-228
S.43E+02
6.14B*01
3.87E.01

1994-M*y-31

SAMPLB
SIZB

4 . 500t»01

PB-212
1.568*00
1.40B-01
2.018-01

4.SOOE*01

RA-226
NON-

DETECT
3.34E-01

4 -500E<01

PB-212
1.84E*00
1.60E-01
1.55E-01

4.500E+01

EU-1S£

2/4<3E*00
X.S3B*00

TH-230
NON-

DETECT
1.49E«02

PROJECT NUMBER: 537.01

SAMPLB DETECTOR COUNT
DATE/TIME NO. DATE/TIME

G 1994-M«y-22
12:00:00

RA-226
1.248*00
1.15E-01
1.89B-01

G

RA-228
NON-

DETECT
1.62E«00

G

RA-226
1.78E*00
2.12E-01
2.35E-01

0 4

i A'y
TL-208

1.31E.02
3.92E.OO
7.93B-01

TH-234
6.59E*01
6.60E*00
8.17E*00

RA-228
NON-

DBTECT
1.128*00

1994 -May- 22
12:00:00

TH-228
NON-

DETECT
1.74E«01

1994-May-22
12:00:00

RA-228
NON-

DETECT
1.146*00

1994-May-22
12:00:00

PB-210
S.30E*01
8.45E+00
9.68E*00

PA- 2 If
5.92B*01

y*lll[

DETECT1

TH-228
NON-

DETECT
6.49E*00

DETECT2

TH-230
NON-

DETECT
8.29E*01

DETECT4

TH-228
NON-

DETECT
5.70E*00

DETECT1

PB-212
3.22E*02
1.19E*01
1.156*00

'U-234
NON-

DETECT
3.92E*02

1994-Jun-06
09:46:57

TH-230
NON-

DETECT
1.B6E.01

1994-Jun-06
09:46:57

TH-234
NON-

DETECT
3.61E<00

1994-Jun-06
09:46 :56

TH-230
NON-

DETECT
1.57E*01

1994-Jun-06
10:52:02

BI-212
2.71E+02
1.12E*01
7.10E+00

U-23S
NON-

DETECT
4.61E«00

TH-234
NON-

DETECT
1.76E*00

U-234
NON-

DETECT
7.23E»02

TH-234
NON-

DETECT
1.92E*00

C^VLir
RA- 223/1*'

6.76E/D1
3.2/6*00
3/578*00

BATCH NUMBER: 38537

U-234
NON-

DETECT
5.72E*01

U-235
NON-

DETECT
1.18E«00

U-234
NON-

DETECT
5.51E*01

^
RA-224

3.93B*02
4.39B*01
1.268*01

U-235
NON-

DETECT
6.98B-01

U-235
NON-

DETECT
6.14E-01

RA-226 RA-228
6.07B*01 4.186*02
1.158*00 1.22B*01
1.488*00 1.928*00

0000001



PAOK
MOJ. MHPLI

NO

MV 01 417* 004

IMTOMi
ACTIVITYtpCl/OI i

2 I10MA IWOKi
NIN BIT ACTi

IMTOPli
ACTIVITY(pCl/OI i

2 IIOHA IMOII i
HIN DIT ACTi

.17.01 *I7*-00*

IIOTOPI,
ACTIVITY IpCl/OI i

2 SIOMA lUOKi
MIN DIT ACTi

ISOTOPE
ACTIVITY IpCI/OI i

2 SIOMA IMORi
HIN DKT ACTi

.17.01 417*-00(

ISOTOPE;
ACTIVITY (pCI/OI i

2 SIOMA ERROR.
MIN DIT ACTi

IIOTOPI,
ACTIVITYIpCI/0) i

2 IIOMA IMOMi
HIN DIT ACTi

ISOTOPli
ACTIVITY (pCI/OI i

2 SIOMA ERROR <
MIN DIT ACT:

MATMII

•OLID

TL 30*
1.741*01
7 Oil 01
4 111 01

U 3)4
NON-

DITKT
3 1)1.00

•OLID

K - 4 0
1 4*1.03
2.011.01
1.441.01

KA-22*
1 141. 0)
1 221*02
4 471.00

•OLID

yrjj(r?

i.oiptfoo
2^ni-01

^ 1*1-01

TM 221
1.4*1*01
1.121*01
1.*4I.01

•OLID

TL-20*
l.*II«01
1. 111-01
4.4)1-01

•AMPLE
• It!

4 4001.01

ra 212
4 141.01
2.101*00
I 171-01

4 4001*01

y
\ L<tl*02

TM 22*
2 041.01
2. OIK. 02

4.4001.01

W ^i/l

•U-1UI

4.^91-01
4 /44l-01

TH-210
NON-

DITICT
4.4*1.01

4.400E.01

PI-212
4 4)1*01
2 . 4 2 E . O O
I.»2E-01

•AMPLE
PATK/TIMK

0 1**4 Hty 32
12 ,00 ,00

CJ
• I 212 MA 22U*S

1.411.01 1 JIE/01
2121.00 i wni.oo
1. 101.00 X<"I'<IO

A l**4 May 22
*/£ 'J*9 12 ,00 ,00

ci ii« ri-141
2 71K.OO 4 4 V E . O O
*. 071-01 1 OIE 'OO
* 0*1-01 1 4 VI. 00

TM 210 TM 114
NON- 1 4*1.02

DETECT I .»1E*01
3 121.02 1 )*E*01

0 ,4 1»»4 Miy-22
1, /' 12 .00 :00

TL-201 Pk 210
2.011*01 1. 1)1. 01
(.111-01 1.041*00
I. (11-01 4.111*00

TH-214 U 2)4
NON- NON

DITKCT DITICT
1.4*1*00 1.7)1*02

Q l»»4-H«y-33
U i O O . O O

•1-212 RA-22*
4.0(1.01 l . ) » E < 0 1
J . l l l .OO 6 . 0 7 B 01
4 (11.00 » . 2 » B 01

timtrToM
NO

UETECT2

^*'i 3J»
» UK. 00
4 44E 01
1 72K 01

«,...

$&
•*«!/£S !4y02vS-

2 >n.02 ^
1/1IE.01

DETECT 1

PB 1 1 2
4 OI.01
1 *IE*00
4.2*1 01

U - 2 ) 4
NON

DKTKCT1

l.*)l*00

DETECT2

RA 221
4 . V t > K . 0 1
2 1 U K . O O
1 4 I K i O U

UATE/TIME

l**4 Jun 0*
1 0 , 4 2 - 0 1

MA 221 Til 221
4 1*1.01 1 0*1*02
2 021*00 2 1)1*01
1 141*00 1 74K.01

l««4-Ju l i 0*
10 .42 03

Tl. 301 IfJ 312
4 44E.02 1 2 S E . O I
) 07E.OI t O k E . O l
1 **E.OO 1 DK.OO

PA 114 U 114
4 71E.02 NCM-
1 04E.02 DETECT
2 )*E.02 * 71E.03 .

1**4 Jun-0*
13: OSi 40 |

^
• I 212 RA 32)^r

4 iiK.oi i . nyfli
2.411*00 I .Uf f -01
1.011*00 ^/ClE.OO

l»»4 Jun 0*
13*04 .40

TM 321 TH 2)0
NON NON •

DETECT DETECT
•> . I I K i O l 2 64E.02

Til ; 10 TM 214
NQN 1 4*1.01

DETECT 4 441.00
2 411.02 * (OI.OO

HI 212 MA 334
1 I t E . O I 1 b*E.OI
1 I3E.01 2 44E.02
1 41E.OI 2 I4E.01

U 1)4
NON

DETECT
7 9*1.00

p**
RA-224 RA 22*

4 I4K.01 1.411*01
f .*) l*00 4 .4 IE-01
» 101.00 (.141-01

TH 2)4 U - 2 ) 4
NON- NON

DKTECT DETECT
7 20E.OO 2 . 0 4 K . O )

U 2)4
NON

omcT
1 141.0)

MA 22(
1 UK. 03
f HE. 00
2 44K.OO

RA 221
*.44I.01
2 2*1.00
« 4*1-01

U 2)4
NON-

DETECT
). 12E.OO

0000002



PROJ. SAMPLE
NO.

537.01 5179-008

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DBT ACT:

S37.01 5179-009

ISOTOPE:
ACTIVITY (pCl/Q) :

2 SIGMA ERROR:
MIN DBT ACT:

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

S37.01 5179-010

ISOTOPE:
ACTIVITY (pCi/Gl :

2 SIGMA ERROR:
MIN DBT ACT:

ISOTOPE:
ACTIVITY (pCl/G) :

2 SIGMA ERROR:
MIN DBT ACT:

S37.01 5179-011

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

MATRIX

SOLID

K-40
3. 516*01
S.97E+00
7.79E+00

TH-228
4.38B+02
6.31E+01
3.376*01

SOLID

HH-S4/
6 . 5BK/00
S.S1E-01
6/B8B-01

TH-228
5.28E+02
6.26E+01
3.71B+01

SOLID

K-40
4.21B+01V

1.21E+01 > y

TH-234 \3r
NON- ^»

DETECT X
1.95E+01 X

SOLID

K-40
8.S1E+01
4.02B+01
1.07E+01

SAMPLE
SIZE

4.500B.01

1-129 *
5.78B+01 ^>
2.438+01 ^
1.61B+00£

TH-230 ^
NOM-

DBTBCT
1.42E+02

4.500B+01

EU-1SV
1.47B401
2.3K+00 .
1/47E+00

TH-230
NON-

DETECT
1.47E+02

4.SOOE+01

EU-ISS/
2.41E/01
2.>«f+00
,T94B*oo

PA-231/^"
1.3SE/<U
s .206+01

4.SOOE+01

CE-141
3.44B+00
8.21E-01
1.04E+00

SAMPLE
DATE/TIME

O 1994-M*y-22
12:00:00

^ BU-lSr TL-208
S.3JB+00 1.34E+02

, 4.^18+00 7.83E+00
y:35E»00 B.15E-01

[ TH-234 U-234
1. 031+01 NON-
». 758+00 DETECT
*. 978+00 3.61B+02

0 1994-H«y-22
12:00:00

TL-208 PB-210
1.27B+02 3.06E+01
3.82B+00 7.23E+00
7.98E-01 9.S6E+00

TH-234 PA-21JT
7.38B+01 5.09XV01
6.76E+00 1/33E»01
7.96B+00 /5. 15E+01

0 1994 -May- 22
12:00:00

TL-208 PB-212
1.68E+02 3.C1E+02
4.136+00 1.SSE.01
1.43B+00 2.31E+00

U-234 U-235
NON- NON-

DBTBCT DETECT
S.22B+03 8.146+00

G 1994-M*y-22
12:00:00

BU-ISSV' TL-208
2.33Es<fl 2.88E+02
a.^i+00 1.6SE*01
1T91E+00 1.15E+00

DETECTOR
NO.

DETECT*

PB-210
3.39E+01
7.94E+00
8.40E+00

U-235
NON-

DETECT
4.10E+00

DBT6CT1

PB-212
3.19E+02
1.196+01
1. 096+00

U-234
NON-

DETECT
3.81E+02

V

DETECT2

BI-212
2.99E+02
1.26E+01
1.14E+01

DETECT4

PB-210
3.93E+01
9.48E+00
1.16E+01

COUNT
DATE/TIME

1994-JUH-06
12:05:49

PB-212 BI-212
3.52E+02 2.64E+02
1.S9E+01 2.16E+01
9.SSE-01 6.996+00

1994-Jun-06
13:25:47 Q

Nk*'
BI-212 RA-223/r

2.57E+02 8.03B/6l
1.23E+01 3.MC+00
6.73E+00 3>*foB+00

U-23S
NON-

DETECT
4.S3E+00

1994-Jun-06 X'^
13:25:47 Ov^

r\LVVAT*1

RA-223/*^ RA-226
7.58B/01 9.266+01
4.34E.OO 2. 726+00
5<90E+00 2.46B+00

1994-Jun-06
13:25:47

PB-212 BI-212
7.54E+02 5.79E*02
3.26E.01 4.81E+01
1 .2BE+00 9.7SE*00

RA-224 RA-226 RA-228
4.066+02 4.72E+01 4.436+02
7.01E+01 2.746+00 2.95E+01
1.05E+01 1.32E+00 1.97E+00

****

RA-224 RA-226 RA-228
3.84E+02 4.14E+01 4.12E+02
3.69B+01 1.32E.OO 1.18B+01
1. 206+01 1.456+00 2. 066+00

RA-228 TH-228 TH-230
4.7SB+02 7.60B+02 NON-
1. 178+01 7.138+01 DETECT
3.70E+00 1.07B+02 6.79E+02

RA-224 RA-226 RA-228
9.64E+02 3.916+01 9.65E+02
1.17E+02 2.88E+00 6.32B+01
1.406+01 1.84E+00 2.88E+00

0009003



PAOK,
M(

'.17

117

000

DOO

U MMTLI
MO.

IMTOMi
ACTIVITYIpCl/OI i

a IIOtA UUIOIIi
MIM DIT ACTi

01 tm-oia

ISOTOrii
ACTlVITYIpCl/0) i

2 IIOMA BUKXli
MIM D€T ACTi

ICOTOPli
ACTIVITY IpCI/OI i

2 IIOMA HUUMi
MIM DIT ACTi

0* kl(7-001

KOTOPI.
ACTivinripct/oi i

2 BIOMA naOBi
MIM orr ACTI

ISOTOPli
ACTIVITY IpCk/OI i

2 IIOMA IRHORi
MIM DIT ACTi

01 BLKMftl?

IIOTOPBi
ACTIVITY IpCl/OI i

2 IIOMA IMORi
MIM DIT ACTi

01 LCJ1II17

IMTONi
ACTIVITY (pCl/OI i

a ilOMA HUIO*i
MIN DIT ACTi

ISOTOPE.
ACTIVITY IpCl/O) :

2 SIGMA ERROR:
H1N DET ACT.

MATH II

TM 22*
1.1*1*01
1 471.02
4.7(1*01

•OLID

£f^6'~

MM -My/

l.lMAl
7 aCi-oi
t/t 01-01

TM 22*
* 141*02
7 (1I.01
t Otl.Ol

•OLID

//*£<<
BU-iur

1 7 L«<00

4Xl-01

U-21t

NOM-

Dt-ncr
1.141*00

•OLID

RA 22*
NON-

DITICT
1,1(1-01

•OLID

1.411*02
1.271*01
2 S1I.OO

TH 221
NON-

DETECT
2 70E.02

•AMrU
• III

TM J>0
NON-

DimCT
l.MI.Oa

,4, tOOl. 01

•u-ijr
2 . (OIK01
4 on.oo
ym*oo

TM 210
MOM-

DtTICT
1 MI.02

4 tOOl. 01

^ 7^»» *(
t '

TL-201
1 »2I.01
l.lftl-01
ft. 1*1-01

4 tOOl. 01

RA 22*
MOM-

DITICT
*. 041-01

4.1001*01

C0-«0
i. (41*01
ft. 111*01
(.721*00

TH-210
NON-

DETECT
9 14E.02

TM-214
MOM-

orrnT
1 2tl.01

0

TL-20*
.101.02
.(41*00
.141*00

TM-214
.211*02
.201*01
.071.01

/
/

0

ra-aia
ft 411*01
2 4tl.OO
». 701-01

0

TH-aai
NOM-

DITICT
1.4(1*00

0

Y-((

1.041*01
4.271*01
ft. 421. 00

TH-214
NON

DETECT
4. (IE. 01

•AMPLK
DATI/TIM

U 2)4
NON

DCTICT
4 »J|.02

I»»4 M*y-22
12 i 00, 00

Pit 210
1 041*02
1 (41*01
1 241*01

PA 2U/
» i«rtl
4ytfl*01
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7.1(1.00 2.111*01

RA 224 RA 22*
NON- NON-

DITECT DITBCT
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10'05'94 16:31 M14 29S 875: QUANTERRA lg] 002/002

Memorandum
TO: Larry Taake, Chris Weathington, Project Management. Quality Assurance

FROM: Don Dihd

DATE: August 18. 1994

SUBJECT: Matrix Spites for Gamma Scans

In the past, matrix spikes have been requested for Gamma Specnoscopy for soil samples. It is
not possible for the radiochemistry group to add a spike to the surface of the soil and have a
homogeneous mixture.

Therefore, matrix spikes for gamma spectroscopy in a soil matrix can not be performed which
is the same policy at Richland.
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CYANIDE REPORT

Analyst: _
Project No.:
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Anatysis Date:

Method No.:
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Ansl level cups avq std dev cv
1 all 3O 59.03 101 171V.

Anal 1: linear -fit /
Correlation coe-f-f i ci ent (R) 0.9999

Chart saved to -file B: AO531CN. CHR.

text file B-.AO531CN.TXT has been saved to disk.
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Time: 14:19; Date: 05-31-94
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Comment: CYANIDE 05-31-94
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Base?:
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4~ 4? S R 297
46 48 S CCB 271

Last fcase 234
Cone. -2.392

statistics
level c^'ps a.c stc! dev cv

all TO 650. 7 <S84 105V.

SE text *ile will not be generated



ITAS-ST. LOUIS

RUN SHEET

PAGE OF

BATCH *

ANALYSIS:
C>J~'

ANALYST:

PROJECT NO.:

ANALYSIS DATE:

METHOD NO.:

LAB ID STD NO. MATRIX DIL. COMMENTS

f 500

/u

6

A/

10 /DO feo
11

12

13 fJ

14 200

15

16

17

18

19

20 - J

21

22

23

24

25

Samples loaded into auto sampler in correct sequence?

Samples unloaded from auto sampler in correct sequence?

Date Initial

SL-9MNORG-0003



BATCH *: .

ANALYSIS:

ANALYST:

ITAS-ST. LOUIS

RUN SHEET

PAGE OP
O
* ---

PROJECT NC

ANALYSIS DATE:

METHOD NO.:

LAB ID STD NO. MATRIX OIL. COMMENTS

26

27
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33

34 f

35

36 SC&CJC ?KZS -
37

38
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41

42 jy
43

44 ,. a /I
45

4« - V
47

44

S*mp*t« loaded into auto samptor in corrtct saquanca?

unloaded from auto sampler in correct sequence?
SI-9MNOMG 0003
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ITAS - ST. LOUIS

SOIL PH

ANALYST
BATCH NO.
PREP AND ANALYSIS DATE

REVIEWED BY
REVIEWED BY
PROJECT NO.
METHOD NO.

S3?.o;

LAB ID SAMPLE WEIGHT, g
VOLUME OF WATER
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Analyst: N.HURT

Chk'd By: Q

Method: SL 4005

Batch No. : 38667

ITAS - St. Louis
June 1. 1994 04:03 pm

Non-Decanted % Solids and % Moisture

Date: Ol-JUN-94
Date: 0 < o - 0 \

Project: 537.01
In Date: 31-MAY-94
Out Date: Ol-JUN-94
Oven Temp: 103 C.

Units = grains

Sample
No.

Pag Wet Dry 1 Dry 2 . Dry 3 % $
Weight Soil+Pan Soil+Pan SoiH-Pan Differ Soil+Pan Differ Solids Moist RPD

5179-005 ; ;

5179-012

5179r012DUPl

1.5824

1.5710

12,9206
12.0897

12.2490

11.1589

10.6697

10.8036

84.46
86.49
86.46

15.54

13.51

13.54

0.035

Dry-Pan Weight '
Calculation: * 100 - X Solids

Wet-Pan Weight

0000013
Page 1



11 Ab - b I. LUUIb

NON-DECANTED % SOLIDS/% MOISTURE
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Sol̂ Pan

&

Diy/C
Soî Pm
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Dry/Cl DM

C1-C

Dry/C2
SolfPan

DM
C2-C1

Diy/C3
Sol+Pan

DM
Soldi

iT/i * 10° " * 3OUD8

0000014
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ITAS - ST LOUIS
SULFIDES

PREP DATE: te-
ANALYSIS DATE:
ANALYST:
BATCH NO

REVIEWED BY:
REVIEWED BY:
PROJECT NO.:
METHOD NO.:

337. ci

LAB I.D.
SAMPLE
VOLUME

ACTUAL
VOLUME

TITRATED

SOLID
FRACTION

IODINE
rriof

BURET READING

firwl initial net

SULFIDE
CONC.

o
-i

KJ
K i A . fc.oo

/

C.t

^

Iodine Nomuity c e-Zac N N«>S ,̂ Normalitv o

SULF10E mgA. or (pg/gl - [(mL looln* x N kxftrwl - <mL Na,S,0, x N N«,S,0,)) x 16.000

LCS True Value - 9*?
Percent Recovery » £

(ml or (gram) of SAMPLE titratedHSOUD Fraction)

MS True Value - ĵ,\
Percent Recovery « IVJJA.

SL 91 oc:«



PREP DATE:
DATE OF ANALYSIS:
ANALYST:
BATCH t:

ITAS - ST. LOUIS

TOC ANALYSIS

PAGE I OF I

31131

REVIEWED BY: Q.
REVIEWED BY:

METHOD *:
PROJECT #: S-* . O |

ANALYSIS
TIME

LAB
ID

<9CBC^38?3l- {

auS^Sil-/

5W)-eo<r

\ 00 r

oo r
x^ oo£"

"\^

""\̂

.CS True Value = 6ow u îi ^
Percent Recov
SL 91 INORG OO

ery = <^ -^
3 WESTON

STANDARD
CONC.

to^ccah

\^

^^

rt A rt A 1 *9U00017

VOLUME/
WEIGHT^

USED

rfO.O '

??.s" -
/ (3-3 ^

10,3 ^

10. 0 L.

10. 1 •

v^
""̂ -v^

DILUTION

1 OO ^
S - O \ J v "

97^ •/

7.̂ 1 -

?. oo •
'•?.er'L, ^

^-^^

"^

FRACTION
SOLID

AJ/A

'•« »v//A

0.8^4 -

V

^
^-^

INSTRUMENT
PRINTOUT

PPM C

t3.8|

^9. -

- 3--?0£o "

WXIB ^

S?oto ^
^-/^HD ^

>S^*^>

"̂ ^

MS True Value = «oy/^ MSD True Value = tJifl
Percent Recovery = Jj Pe

RP
rcent Recovery
D -

(MG/L OR (JG/(jJ>

<?.i-.o -
S"*?^ ^

>IS^OO
>t$yoo x.
>/^9oo w
^ItiVOO '

'

V^ li-

""̂ ^

SAMPLE
AVERAGE &

r-^^00 *̂*"

nig/L TOC Iw.l.r) -Insli Pnnloul (PPMC) x Oil f »cl,,i

I ug/g TOC (noil) « Inalr. Puntoul IPPMCI

vj; Fiucli.in S»lnl



Operating Parameters

E»Di/-5carger »5.
r:c«-uc ^aoc fill Zi?
L2=p to Sparger Xfer 33.
rc:S

i=2.
5.

Sparging tine
In;. loop ^lii tine
injection tiwe :2£
FCC t~ap descrb tine £3.
Delay bt«<n repeats 5.
Delay tt«n nodes 60.
Irteg. t i*e-out< win > 6.
Ku-.tc~ of repeats '
S c* NeOC injections 3
Analysis Rotfe: Boat
flu: t : -Saucier used No
"I^s>' toet. 5a~cies t
ri'-se «*itif sample Nc
Cal :t-at :arr

9

Iiiet

Calibration

Calibration ract=r«

ect inject ".3E-2E
Calisration ".SE-C5
Inj.Calib. 7.3£-C2

5yste«-. Blanr. « 8.
Systen Slart • 8.
Systen Elan*. " £.
System Blank « 3.

ccc volune: 18.
. i i j B.w

K roat £ 3 .
Z. Boat Z««3333.ppnC
3. Boat FSSo3BC.pc«C
•t. Beat 2?33£E3.ppnC

Sample weight (ng/ 80.
Sample weight (ng) 80.
Sample weight 'ng/ 80.
Sample weight (ng) 80.

JS83388. •*•/- 31210. X std dev: 1.573>/

i5:*®:83 *hu Jun Z. 155*

Calibration Factors

NrCC M/Inj.Loop 7.8E-35
K?3C direct irject ".3E-35
1C & P3C Calibration 7.SE-35
Syringe Inj.Caiib. ".oESZTt

Systen Blank • 0.
System Blank « B.
System Bla^k • B.
a systen Blank

Loop '8.
2.

i . Beat 353.5cc«C
2. Scat ~.555ppnC
3. Boat 23.eTppnC
t s-,. cs- --»,-

Sample weight (ng) 63.
Sample weight \ng) S3.
Sanple weight Cng? S3.



5. Boat 37380.ppmC Sample weight <mg) 10.3
5. Boat 43S20.ppmC Sample weight (mg> 10.3
7. Boat 38060.ppmC Sample weight (mg) 10.
S. Boat 41640.ppmC Sample weight <mg) 10.1 .,
3. Boat SiS.SppmC Sample weight (mg) 80. 9^*Vo
10. Boat i3.85ppmC Sample weight (mg) 80. <'LsT •"''

nv5 +/- Std.Dev: 16332. +/- 20630. % std dev: 126.3

17:16:12 Thu Jun 2, 1334

O5



ITAS-ST. LOUIS

RUN SHEET

PAGE I OF /

BATCH *:

ANALYSIS:

ANALYST:

PROJECT NO.: 537

ANALYSIS DATE:

METHOD NO.:

LAB 10 STD NO. MATRIX OIL. COMMENTS

ICi/I

Oo

10 cce>
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Date Initial

Samples loaded into auto sampler in correct sequence?

Samples unloaded from auto sampler in correct sequence7

SL-9MNO«G CCC3



PREP DATE:
DATE OF ANALYSIS: Of,
ANALYST: T. F (2a^
BATCH *:

ITAS - ST. LOUIS

TOC ANALYSIS

PAGE I OF ' REVIEWED BY: ̂  Pojbbtuu>v^/o(o-og-
REVIEWED BY:

METHOD *: _Jlb6 O_
PROJECT * '5-v/ f . ' /O 5T?. Ql

ANALYSIS
TIME

LAB
ID

STANDARD
CONC.

VOLUME/
EIGH

USED
DILUTION

FRACTION
SOLID

INSTRUMENT
PRINTOUT

PPMC
CONONC
OR(UG/GJ)

SAMPLE
AVERAGE &

80.

10. I

oor /o-o ?00

a?/ . o
Ool /o.o
OOtW'£- /o.o g'-OO

lo. o loo
OOI D /o. /

(O.O ^.00

oo i ̂ io, O
/o.o 9.00
/o.o

/o.o
/o .o

Oil- lo, 1
lO 0 oo

00

000

5^7.10

STioe Value •
Heiiem HM.OV«*V -

MS Tiue Value - T^t/u.^ MSD True Value
1 H*eov*rv -<V-.fn.li.-M*- Peiceni Recovery

f J /

>

nig/L TOC (w>l*r| -Inslf. Pnnlout (PPMCI « UU IMCIIM

uu/U IOC lioill- ln«lt Pimmm 1PPMC)
f iM^lit.n SuliU



Fara«et e-s

r;c«-uP LOO£> f i l l

Loss to Sparger xfer 33.
nc : a nocutisn i3.
Scarging t;»»e 153.
I^; . loop 'ill tine 5.
Injection t:"«e 123.
?CC trap desorb tine 53.
Delay btwn repeats 5.
Delay bl»« nodes 53.
If teg. t i*e-3ut i win ; S.

of repeats I
JiFGC injections 3

"ode: Boat I^let
ffult i-5a«0ier used No
^iusn cet. Samples 3
Ri^se with sample No
CaliS-ation wode: syringe Calibration

,

Calibration Factors

J.-OCP ".8E-35 System Blank - 0.
C;rect inject ~.3E-e5 System Blank • 0.

JL & FCC Calibration 7.5E-35 System Blank » 0.
5>r:nge Inj.CailB. "'.SE-32 System Blank » 0.

-: •«. up _ocp
I I J . L D S O v o i u m e i m l j 0 . 2

1. Soat '322300.pp*C Sample weight (mg) 80. ,
2. Scat i533330.ppnC Sample weight <mg) 80. ii
3. Soat ;3's390.ppmC Sample weight (mg) 60. . .
4. Soat 1323300.ppmC Sample weight (mg) 80. ^*

/ O
AvS -/- S'd.Cev: 1913200. +/- 13990. X std dev: 0.731 »/ O '

O
CZ3

1Z::5:2S Tue Jun 7. 1994 <

Calibration Factors 4

NPOC w/Inj.Loop 7.BE-05 System Blank - 0.
NPCC direct inject 7.3E-05 System Blank -0. I
1C & POC Calibration 7.8E-05 System Blank • 0. •
S/nnge Inj.Calib. 8.15403SE-85 System Blank - 0.

' I
Pickup Loop Volume: 10.
Irj.Loop volumeimi) 0.2

!. Soat 3T2.4ppmC Sample weight ;mg) S3.



rickup Loop Volume: 10.
Inj.Loop Volune(nl) 0.2

I

I

I

I

I . Boat 972.4ppnC
2. Boat 5.686ppnC
3. Boat IS.BEppnC
4. Boat 595.8ppnC
5. Boat 47930. ppnC
B. Boat 46620. ppnC
7. Boat 47120.ppnC
8. Boat 47000. ppnC
9. Boat 47770. ppnC
10. Boat 48060. ppnC
1 t . Boat 47430. ppmC
12. Boat 47890. ppmC
13. Boat 966.7ppnC
14. Boat 5.407ppnC
15. Boat 55580. ppnC
16. Boat 55750. ppnC
17. Boat 54270. ppnC
18. Boat 53690. ppnC
19. Boat 47280. ppnC
20. Boat 42360. ppnC
21 . Boat 53630. ppnC
22. Boat 42960. pprnC
23. Boat 977.3ppnC

Sanple weight (ng) 80.
Sanple weight (ng) 80.
Sanple weight (ng) 80.9
Sanple weight (ng) 80.1
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)

Sanple weight (ng)
Sanple weight (ng)
Sanple weight (ng)
Sanple weight
Sanple weight
Sanple weight
Sanple weight
Sanple weight
Sanple weight
Sanple weight

Sanple weight

(ng)
(ng)
(ng)
(ng)
(ng)
(ng)
(ng)

(ng)

,1

24. Boat 4.479ppnC Sanple weight (ng)

10
10.
10.
10.
10.
10
10
10

80.
80.
10.
10.
10.
10.
10.
10.1
10.
10.

80.
80.

+/- Std.Dev: 30837. -f/- 24150. std dev: 78.82

15:13:47 Tue Jun 7, 1994
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O



BATCH 9:

ANALYSIS: o

ANALYST: J

ITAS-ST. LOUIS

RUN SHEET

PAGE OF

PROJECT NO.: 5V ?.

ANALYSIS DATE: Qfc '

METHOD NO.

LAB ID STD NO. MATRIX OIL. COMMENTS

C JS lOOO **V

res
-\

OO t

001

OO t f-
10 00 (

11 OOl ±p_
12 cot '•?-
13

^9-
14

15 - 00 i MS o/c "tooO*^

16 AL.fiII-1*

17

18 MIHS \'

19 S
20

21

22 \ f

23 cc\/s

Data Initial

loaded into auto sampler in correct sequence?

Samples unloaded from auto sampler in correct sequence?
SL-91 1NORG OOC1



'ANALYSIS DATE:
ANALYST: fJJ

BATCH #: Jf,

ITAS - ST. LOUIS

EOX ANALYSIS
APPROVED

METHOD:

PROJECT #:

VOLUME ETHYL
ACETATE+REAOENT
WATER ML B

STANDARD
CONCENTRATION

CALCULATION B« D«F x 1000 - UQ/O CL"
A « C « E « O SL-91 (NORO-0041

0000025



tvl***

\

1^+1.65 uG

.96 uG

&
+8.68

r
L

+8.81 uG

r
/ +0.50 uG%

1 •» (a)
/ +0.49 uG •

+8.01 uG

L +0.88 uG

cv*

o
o

CD
+4.96 uG •



^ +0.11 UG.

+0.89 uG *

<V

+0.09 uG

+0.10 UG *

+1.05 uG *
__ J

+1.06 uG *

4

(5)
+0.00

+0.01

o
o
«=>
o
o

,

+0.50 uG

ft?
+0.49 uG

+0.01 Ub *



+0.45

I
+0.09

+0.17 uG

+0.13 uG

V,

y.

+0.13 uG

+8.12 uG

+0.12 uG

(6)
+0. 11

J

oo
CM

&

i r /" V^
,\ f +1.95 uG •

+1.07 uG

+8.49 uG

-0.00 uG



ITAS-ST. LOUIS

RUN SHEET

PAGE OF

BATCH #:

ANALYSIS:

ANALYST:

PROJECT NO.:

ANALYSIS DATE:

METHOD NO.:

LAB ID STD NO. MATRIX OIL. COMMENTS

cstc

o$•
V /

S

10

11

12 I/
13

14

15
CM

16 O . 50 J&
17

18

19

20

21

22

23

24

25

Data Initial

Sample* loaded into auto sampler in correct sequence?

Samples unloaded from auto sampler in correct sequence?
;:91-INORG-OOOJ



BATCH »: .

ANALYSIS:

ANALYST:

ITAS-ST. LOUIS

RUN SHEET

PAGE CF

PROJECT NO.:

ANALYSIS DATE:

METHOD NO.:

,SJ7.0 '

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

LAB 10

0*. CttIL

\

\

\

\

\

STO NO.

flu to ZrW

\

\

\

. \

\

i

MATRIX

k
\
\

OIL.

\

\

COMMENTS

O' SO OA
J

•

<=>

\ °
Ngp

x^
x-p

X
\
\
\

into auto sampltr in corract saquanca?

untoadad from auto samplar in corract laquanca?
5L SI 'NO«C OOOJ



STANDARDS PREP/EXTRACTION

CHAIN OF CUSTODY



IT AS • ST. LOUIS

EXTIACT CHAIN Of CUSTODY

Analytic
Pr«p O.tt:

Project:
••teti No.: 385* 2^"

SEQUENCE NO. SAMPLE NO. SAMPLE UT/VOL FINAL VOL COMMENTS

.STOO L

i " * S

N/

. all

, Oi'i, 5.

\L
10

11 \
12 \
13

U

15

16

17

18

19

20

21

22

23

24

29

DATE

Ri'-ll-'J^

•ELEAtR) IV

0 > .̂- V,
c/ $|CfJ« îY/r —

V

'•

SL-91-IKOTC D001



to*.* Co*:
QAS No,:

.,,.., ASSURANCE SUMMAKY
2. of J

Mm**. N«.:

«!SMiflM Kipiclfltl oy Mum:
A»r (A) ,__ W*ttr <W)

) (Mlttr «)>:

Co*
Type

(circle) M*

Ti*M IAI €*•
TUBt

/ - 2 /

/ - Jo:/
/to z (

// D
* » » -7

Ilk Mlf Mk Mk* 2 /

• Ilk M» Mk Mk*

tf?- -
• • £>

(5)- "

• iik

• Mk,'

> U k

Mk Mk* Z /

g)u, 2 /

• A - -A« It" or D - Dry Wen* B*.u **IAI luiii AriHind IHIMC

MAZABDS: dumicil? Yn: Defme

KM! (Mlker Apptov*!

0000032
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Data
Prepared

Standard
10
No.

UMrtity
Parent

ID
No

Parent
Cone.

Aliquot Oil
Vol

Final
Cone

Solvent Analyst
Init

Expiration
Due

Comments/
Recommendations

j^B
CM1

(0

J._OK!

0,1 10

zo 0.2- to

to (00

7-0 Too

0-' ioo

fo v/00

S o Soo

otoS ESo t-S

|OO

jrt»<; lOHjil- V

0000033



«r-u

JL.

C 77 '»*/

V

D
Me

4,"

vj?

T. f HOS

1 C C v / l

C^L rrt> 10
'U)

loo
loo
^oo

./ $"oO

-M ?i«r

^00

•TOO

Ol«iS

v.

U'O

O
No

A t l t l l 1*1

I
4uVll-4^

./ 11«<

V

flUJ*'

I

Cunt

/O

j
lOOO/^jl*-

V

10

|(*o^Ay

<tr

J0£

-^

I.O~JL

t <>/•*£.

7 o
|0 o

IM

o <;

(Oil

w
val

r

I/

V

|0.r

5 o*

Inn
Cone

oo-^/t

r,oo
700

|o«o

4,0 >

So*'

( C O

/ 0
Or

or

(•(Milion
OM

, ? ?

oonnn.q j



Oatt
Prepared

Standard
H>

No.
kUnfity

Parent
ID
No.

Parent
Cone.

Aliquot Oil.
Vol.

Final
Cone. Solvent Analyst

Inn
Expiration

Date

00,b9~ '.'j

Comments/
Recommendalions

LX.S (00

570 (PH-J^ 0. S

l.o (do

fc- 3 o

-flL SoO

_aL_
F fo-o /Coo

J£ fe.o V ^ \ '
cS- n- ?•/ CA-- 5JTT> /OCD^/l 10 pT H«.Q

Ot

i, "» S m 150 "ft

HfXCH-O) OtMf

TCv/£

ACI8VMY

LtS

MS to.?

MS 1130 u,lj

MS \JD~JL

MS \ /

or- a- AXW3M3 <??-</-if

CC S

MS 30-01^

O f - K - W rph ALOlOI-'H s-J
^iU'ro^ 7> (Q %IL (00

ZT



t
/tf-w-

jsa

lvln-j'

AU1U-1S

V
V

A^-njc-'i

Toe

» LCS

<oo

ID

»<n<»w*/ a~u«-

CA; • j*r JT»
<««c

CCJ1
CrJ

5-to (O

•4;

to
JOO

too

3(0

J«2̂
V 5OQ^

V-

r»» „
s c »»

J^«
r/J ccv/s

Ptrtflt
O
IK

4 IS

Hwmi
Cone

I

(O^IL-

|o.

t
_^-S/L

|OM,.|L

5~JL

/-

I

*r ^^'

t.OO

loo

S.oo

*7'S«I
<- u I

I'J.

n
Vol

1

SW/-JL

%̂!2L
o.-St

J'
O . S L

b

In*)
Cone

u
JfMMJ/L

1*0*31

ll f»41

10

10

!°9_
LrO

too

7V >«^

tn>I<3/(.

I

OIM.X)

Di:

Jut.

w
I



date

Kf-flA-
St/ndird

10
No

Identity

fc't-

Parent
in
No

Cniir

Fipiratinn
OSIP

Cnmmpnt1;/
Rp< nnmifndalio

13

10 fa W pH=/0 Of -It

in- P; pM 1 Bolfr'' foMur- 1-
o(

1. o

CoD LCSTt,^ 5%-C

TAlF OI-lt-%

7Vv- /o - Ifoool- < f - X « Utuu
«ii.ii. oi-w flAJHPonJT CHfcfc MO. ^-' '•

icaoff. looofpm

01
lOO !•" ••

JT0001-1M

ipoon-l-/

CAL 1/JOII-H /.O fit MvZ>

/-oo
-ft*

oC

ccs

O-knJL
~nr

v >y \/
or- J 5 -7V

0000037



I "> 71

»'. 1*4

4
•of *H

I M v|

1

01- H

«rt

pH
1.1*.

fcr
Cou UW iCUMî  *cs
SucfiN let CbfrttQ

(a t£i ClaJhJ

fluc.^U tMt JTD rarC«l.(CVS

•Jjlf

ti

IfoH»

PMM
CMC

O.IOrtltt

t>r*t>«

w

f'l

(Ml

CMC

. 'I

ox
>V 4fc

glrtH

Of 13 PIMM?

• loo loo—l- . /oO— >/C

1 00

5 03

/oo

oo

to. o •00

ccv/s
leu

CCS vx
tfOlfcJ 1«t MS i iIV MSA

M H-'H C Mil. i tV 1a aster/.
loo

I/CIH-1H MS J/
j± »

0000038



DIM
Prepared

Stunted
ID

No.

Parent
ID

No

Parent

Cone
Aliquot m

Vnl
Final
Cnnc

Solvent
Analyst
Int Dite

Comments/
j lion s

1} (00 «•*

JLL
10 -VIC pH-IO or- /z -IS'

•p\. PH=?
fWp^t'SS Sfp CALCIUM B&t̂ *- looo*JL luf

COD LCS goo/>^/«- XMf

OI-H-1**
Co-f »•

OI-H'K 5/UM
ni- la -< f-

u-f *
C«C«. MD.. ^-1 '- as*

Ol- M "H looof/**-

oi-i -"H

ttsoit- 1>V

/OO J-M1

r sn>
(OOO-J/C

/ <7 »«!

o.a?

/.oo (.00

TCoOU- IV

CCS froO/o-ri

IPOOlt-l'l

V V V

0000039
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I Ml*

OS 04 H
"I'../I

i> -H

v; iti 'H

(>•_, .1* M

0< II TW
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Si«td««
n

4 rt • ( ( '/ •»•!
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J»V« i i

-H

t^Otll

ti

t-C.S Voo

Ut J

L C i

a*
i

.'in./i off or 3

On. V GflNASt

S,|,c* n^rir&C

It/I I ID f»"

t oo

S oo

10 a

/v o

tx> O

\l/
tc^S

rci^s
Ccs t

C C 5 £

i
C LCS (

JM1 at

^ t.rs <

N)
Nn

JfOUIW
1/(>H1 'IV

»V>r(l 1-|

,friU <iW

r/*>>t vi

trjllt "H

ipoiu. r

j/to/»;-t/

lftml-11

rroti?-

Jltti
((•DIM

r.on

/C0~)

P..a<

IV«

St*.)'

/ 000^-31C

^
C*a

HO> 4

IO<>*

1 ,«<-
0.0

1

/o

la

/r
17

^_10&L

.3 mL

iw
V'll

<Cf"1*-

S>.nC

100*4'

^ojOj

f 00 -)|(-

700

too

/{.o

u.o

/ro
no
17.0

it o yy

Solwnt

PlMui

i

OO

T+*F

^J»*

1_

ri»J14

•N/

t

1 ipnilinn

«t Ci'11

1 <"»Ji

<r '
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Project Manager̂
-~ /̂ ~~

Draft: '—(fclnaU

Saaple Header Tea

Saaple No.
Coaswnts

0 Container 1
Data:

5179-001

1 AN - Aeter
1
1
1

5179-0010UP

1 AN - Aater

5179-002

1 AN - Aater
1

5179-003

1 AN - Aater
1

5179-004

1 AN - Aater
1

5179-005

AN - Aater

AN - Aeter

,̂ J. Powell

/ Entered and R<

Dlate:

Client ID

VP«

CD-S156E49N-2-3

Gless-SOOal

CD-S156E49N-2-3

GlasrrSOOtl

CD-S1S6E49N-3-4

Glass-SOOml

CD-S*82E25N2-3

Cla*s-500sU

CD-S82E2SN-3-4

Glass-SOQal

CO-S7BC18N-2-3

Gtass-500Ml

Glass-250ML

ITAS - St. Louis June 07, 1994 02:49 pa
Account: 10952 Project: 537.01 STS Consultant* QAS No. 563 Rev. 0

Master Saaple Login: 5179

dbuu
C-Natrlx

Analysis

Soil

RAD/GAMM/04
RAD/ISOTN/04
RAD/ISOU/04
RAD/SCREEN/Q4

Soil

RAD/OAMM/Ot

Soil

RAD/6ANNA/04
RAD/SdEEN/OA

Soil

RAD/CAMM/04
RAD/SCREEN/04

Soil

RAD/GANNA/04
RAD/SCREEN/04

Soil

•NA/TCLP/04
EXT/1CLP/04
HG/TCLP/04
ICAP/TaP/04
RAD/GANNA/04
RAD/ISOTH/04
RAO/ 1 SOU/04
RAD/SCREEN/04
CN/9010/04

ddJcs / *

Date: Collected Received Due Shipper

Class Preservative Anal. Due Date Hold Date Site

22HUY-94

S COLD
S COLD
S COLD
S COLO

Z2-MAT-94

S COLO

Z2-HAT-94

S COLD
S COLD

22-4MY-94

i COLD
S COLD

22-MAT-94

S COLD
S COLO

22-MV-94

COLO
COLD
COLD
COLD
COLO
COLD
COLO
COLD

S COLD

12:40 24-HAT-94 09:10

09-JUN-94
09-JUN-94
09-JUN-94
09-JUN-94

12t40 24-MAT»94 09t10

O^JUN-9*

12(50 24-NAV-M 09:10

09-JUN-94
09-JUN-94

13>45 24-HAT-94 09:10

09-JUN-94
09-JUN-94

UtOS 24-NAT-94 09:10

09-JUN-94
09-JUN-94

1«:00 Z4-KAT-94 09:10

09-JUN-94
09-JUN-94
09-JUN-94
09-JUN-94
09- JON -94
09-JLW-94
09-JUN-94
09-JUN-94
09-JUN-94

14-JOK-94 FEO-EX

20-NOV-94 R19D
20-NOV-94 R19D
20-NOV-94 R19D
20-HOV-94 R19A

14-JUN-94 FED-EX

20-NOV-94 R1»

14-JUN-94 FEO-EX

20-NOV-94 R19D
20-NOV-94 R199

U-JUN-94 FEO-EX

20-NOV-94 R190
ZO-WM-94 R19D

U-JUN-94 FED-EX

20-NOV-94 R19D
20-NOV-94 R19D

14-JUN-94 FEO-EX

01-JUN-94 R190
05-JIM-94 R19D
22-JUN-94 R19D
21-NOV-94 R19D
20-NOV-94 R190
20-NOV-94 R190
20-NOV-94 R19D
20-NOV-94 R19D
05-JUN-94 R19D

Rad Category Red SaapU No.

(Container Nuabers:X Filled)

2 R2312-912

(795601100)
(79580:100)
(79580:100)
(79580:100)

I 12312-012

(79580:100)

? R2312-011

(79581:100)
(79581:100)

I RZ31Z-010

(79584:100)
(79584:100)

3 R2312-Q09

(79585:100)
(79585:100)

3 R2312-008

(79595:100)
(79595:100)
(79595:100)
(79595:100)
(79596:100)
(79596:100)
(79596:100)
(79596:100)
(79594:100)

]*=Sample has not been rod screened.
Page 1 0000055



Or«fti MM!I

t«f»l« NMd*r IOT

• tentaliwr 1

1
1
1
t
1
1
I AM • Artwr

2

1179-00*

1 AH • A**T
1

1179-007

1 AN • A*to>r
1

1179-008

1

1179-009

t AN • A*fe»r
1

1179-010

t AN - A«to*r
1

1179-011

1 AN • Ariwr

J» Pdwll

p(*t«l

Cllwft 10

»9»

•iM*-i20*

CO-UN 1M-2-3

BIMt-UNM

CO-M9UM-3-*

.I...MM

CD-I7M1M-3-4-9

•Î IOO*

CO-I7H1M-S-4

OUM-lOtal

CD-081IM-2-3-*

aiMf-lOtal

CO-SB1MN-3-4

Gl«tl-100»l

Ace out! i

C-tetrU

HM/IOIW*
MINI/9091/14
M/9041/M

•/9030/M
IOB/90M/tt
TOt/WM/tt
MA/TOF/M

toll

•M/tANIA/M

Mil

•AO/tMMA/04
MD/KMtN/M

toll

IAO/MMM/M
MD/IGMIN/M

toll

•AO/IANNA/M
•AO/OCMIN/M

toll

tAD/SAIWA/M
•AO/ICIIIN/M

toll

RAD/OANMA/M

MAI • It. loul«
10912 ^re|«ctt 117.

NMttf 1

tout C*ll*ct«l

C(*M r̂«M«

COLO
COLO
COLO
COLO
COLO
COLO
COLO
COLO
COLO

22-MAT-H

1 COLO
1 COLO

22 -MAT -94

1 COLO
1 COLO

22-MT-94

1 COLO
1 COLO

2MMT-94

1 COLO
1 COLO

22-MAT-94

1 COLO
1 COLO

22-MAT-94

f COLO

J«M 07, 1994 02
01 111 COTUltMt* Ml
4flpt« L«flnt 1179

•vvtlw Ami. Ow tol«

09-JUN 94
09-JUN 94
09-JUI 94
09-JUN 94
09-JUI 94
09-JUI 94
09-M94
09-JUI 94
09-JUI 94

MlU 24-MT-M 09i10

Ot-JUN-94
09-JUN-94

14l40 24-NAT-94 09(10

09-JUN-94
09-JUN-94

1*100 24-MAT-94 09i10

09-JON-94
09-JUN-94

UtOO 24-MT-94 09(10

09-JUN-94
09-JUN-94

ISiOO 24-MT-94 09i10

W-JUN-94
09-JUN-94

UtOO 24-NAT-94 09l10

09-JUN-94

49 fm
\ to. 143 !•*. 0

Mold 0«t« III*

1I-NOV-94 1190
19-JUN-94 1190
01-JUN 94 1190
10-NOV 94 R190
29-RAT 94 1190
19-JUN 94 I19D
19-JUN 94 1190
OB-JUN 94 1090
01-JUN 94 1090

u-JUN-94 rn-n

20-NOV-94 0190
20-WW-94 1190

14-JUN-94 rio-n

20 NOV-94 t190
20-NCM-94 1190

u-JUH-94 rn-u

20-NOV-94 1190
20-NOV-94 1190

14-JM-94 ftt-M

20-NOV-94 *19D
20-WW-94 1190

14-JUN-94 fIB-IK

20-NOV-94 1190
20-WW-94 1190

14-JUN-94 MO-IX

20 HOV-94 R19D

•M) C*t««MY OMl ftMttU

(Container timtttt

(79194i100)
(79194)100)
(791941 100)
(79194(100)
(79190)100 791911
(79192)100 79191)
(791921100 79193)

3 12312-007

(79*13:90)
(79411)90)

3 12912-00*

(79424(90)
(79424(90)

3 12312-003

(79421i90>
(79421(90)

3 12312-004

(79*30l90)
(79430)90)

3 R2312-003

(79431)90)
(79411)90)

3 12312-002

(79436(90)

to.

ill flll«d)

100)
100)
100)

h»» not tiftn rut icrrtned. 0000056



Project Manager*.. . J. Powell • : ... ,,:.,•• v :• . ;>.

oro*t« final: Enured and ftevl«*d by»_

Saaple Header Template:

ITAS - St. Louts JIM 07, 1994 02:49 pa
Account: 10952 Project: 537.01 STS Consultant! OAS Ho. 5*3 Rev. 0

Hotter Saople Loaln: 5179

Swple Ho. Client ID
its

• Container Type
Date:

1
1
1

5179-012

Analysis

C-Nstrl* Dote: Collected locelvod DIM Shipper

Class Preservative Anal. Due Date Hold Date Site

tad Category lad SeapU *O.

(Container Huabers:X Filled)

IAO/ISOTN/M
IAO/ISOU/M
MO/SCKEM/04

S COLO
S COLO
S COLO

09-JUN-M
09-JUH-94
09-JUH-94

20-HOV-W 1190
20-HOV-M R190
20-HOV-94 K19D

CD-S81E5H-2-3 Mil 22-MAT-M 15(00 24-KAT-94 09(10 U-JUI-94 FD-EX

(79636^0)
(79636:90)
(79636:90)

•2312-001

AH - Asber Glass-SOOul

AH - Ariaer Glass-2SOML

1
1
2 AH - Aober Glass-120NL
2
2

•HA/TClP/04
EXT/TCLP/OA
HG/TCLP/04
ICAP/TCLP/04
•AD/GAHHA/Ot
RAD/ISOTN/04
RAD/1 SOU/04
KAD/SCREEH/04
CH/9010/04
FLPT/1010/04
PA1HT/9095/04
PH/9045/Q4
PM/IT/04
S/9030/04
TOX/9020/04
TOC/9060/04
VQA/TCLP/04
ZEKO/TCLP/04

COLO
COLD
COLO
COLO
COLO
COLD
COLD
COLD
COLD
COLD
COLD
COLD
COLO
COLO
COLD
COLO
COLO
COLD

09-JUH-94 01-JUH-9* R190 (796Ut100)
09-JUH-94 05-JUH-9* R19D (79644:100)
09-JUH-94 22-JUH-94 R19D (79644:100)
09-JUH-94 21-HOV-94 R19D (79644:100)
09-JUR-94 20-HOV-94 R19D (79643:100)
09-JUH-94 20-HOV-94 R190 (79643:100)
09-JUN.-94 20-HOV-94 R19D (79643:100)
09-JUH-94 20-HOV-94 R190 (79643:100)
09-JUH-94 05-JUH-94 R190 (79645:100)
09-JUH-94 1B-HOV-94 R19D (79645:100)
09-JUH-94 19-JUH-94 R19D (79645:100)
09-JUH-94 OS-JUH-94 R190 (79645:100)
09-JUH-94 18-HOV-94 R190 (79645:100)
09-JUH-94 29-HAT-94 R19D (79645:100)
09-JUH-94 19-JUH-94 R19D (79645:100)
09-JUH-94 19-JUH-94 R19D (7964BttOO 79651:100)
09-JUH-94 08-JUH-94 1091 (79646:100 79647:100)
09-JUH-94 05-JUH-94 1091 (79646:100 79647:100)

h«» not been rad screened.
Page 3
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nCHNObOOY ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD*

Project Name/No, '

Sample Team Members a

PuiflOBUBi Ma.3

Project Manager4

Purchese Order No e 2 7 3 / 3 - 2
Date"

< ««»lT 1C Sample* Shipment Oat* '.

fintfetv Lab Destination •

. Lab Contact •

ctt**> Project Contect/Phone '?

Carrier/ Waybill No t3

*"/•*

fa Reference Document No. 50 2 2 4 0
Page 1 of 2.

onto:9 $T!

it*

Report to:10

COIMTAINEP PEP LINE

Special Instructions: 23

Possible Hazard Identification: 2<
Non-hazard J Flammable J Skin Irritant J Poison B IJ Unknown
Turnaround Time Required:
Normal̂ ) Rush J

OC Level:
I'J HJJ

il
Sample Disposal: 25 ^
Return to Client J Disposal by Lsb/x9 Archive (mos )

IN J Project Specific (specify):

i

V Relinquished by 2J-? y j -p
iav«cUra/Ak«nni 7t-«*> -S &

Date: S/t 1/^y
Time: /O *5

1 . Received by
&

Date: 0 > A y • l'

2. Relinquished by ~rr Date
Time

2. Received by
tsign«urt/*it*Miwi)

Date:
Time:

3 Relinquished by Date:
Time.

3. Received by Data:
Time:

Comments:29

0000058



INTERNATIONAL
TECHNOLOGY
CORPORATION

Project Name

ANALYSIS REQUEST AND Reference Document No 30

CHAIN OF CUSTODY RECORD (cont.)* Page^of 2-

2 7 3/3Project No. Samples Shipment Date

°NE CONTAINER PER LIME

Sample"
Number DescriptioV./T»»

Data/Tim*16

Collected
Container | Sample 18

Volume •ervatMe
Requested Testing 20

Program
Condition on 21

Receipt
22

Record No.

5S /M>o loo

rc cr> L/C? A he HIP
CO S mu

2-3

/</•#> £o_

5S

foo

55 /Loo S / T r i

CO
f/ll/f* Seo *»t

Cf>SB/e j/o 2 B 55

t«fllo
Tcc(> t/o's

5S
/2o Voc, (0*

SS
2 So 110*4. /CO i /•

o> 5 5 5o/c roc. -:, •

S/O
(i ..
• r* r

t. ,: •
M *•

100*4

» »
s P



INTERNATIONAL
TECHNOLOGY

__ CORPORATION
C4JJI .

DATE
TIME: o 9
BY: >^^x,

- .*'/-•»? Work Order No.
Condition Upon Receipt Variance Report

* St-

Q
/7 7

R^far to RFA/CQC

Laboratory

RPA/COC

(Chacfc al dot apply): TTTh MmftlT *NA* - *NOC
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IT AS St. Louis Lib
ItovMon Numb« 1

Start DM«: 04/15/94

XNTKRHA1TIONAI,
TKCHNOXiOOX
CORPORATION

ITAS St. LOUIS
Isotopic Uranium Analysis

PROJ:

BATCH:

537.01

38933

SAMPLE
NUMBER

.CS 38993
3LK 38993
5179-001
51 794301 OUP
5179-005
5179-011
5179-012

CY

0.49
0.42

"0.03
-0.02

0.46
0.45
0.47

U-232
pCI

5.05E+00
4.31 E+00
2.80E-01
2.37E-01
4.68E+00
4.61 E+00
4.78E+00

U-238
pCIMq

3.00E+00
-5.50E-03
2.14E+00
5.02E-01
5.23E+01
5.38E+01
5.00E+01

ERROR

5.11E-01
5.06E-02
2.02E+00
1.29E+00
3.02E+01
3.08E+01
2.78E+01

MDA

1.42E-O1
1.37E-01
3.02E*00
2.57E*00
3.60E*01
3.55E+01
2.90E+01

U-235.
U-236
oCi/ana

1.01E-01
4.23E-03
5.17E-02

-6.27E-02
1.28E+01

-7.22E+00
-3.28E+00

ERROR

9.73E-02
4.39E-02
1.22E+00
9.11E-01
1.87E+01
1.30E+01
1.07E+01

MDA

1.41E-01
1.14E-01

2.71 E+00
2.45E+00
3.20E+01
3.56E+01
2.93E+01

U-234
pCVtlk,

3.22E+00
1.90E-02
1.12E+00
1.89E+00
7.15E+01
6.44E+01
6.14E+01

ERROR

5.35E-01
7.33E-02
1.74E+00
1.95E+00
3.27E+01
3.26E+01
2.96E+01

MDA

1.45E-01
1.54E-01
3.01 E+00
2.90E+00
3.09E+01
3.42E+01
2.53E+01

- CHEMICAL YIELD < 30%

SPIKE% RECOVERY:
BLKACT:
DUP RPD:

U-238
111

< 0.137

U-234
119

< 0.154

CALCULATED

REVIEWED BY:

LEO DATE: 8/9/94

DATE:

ACT-(SCpm-BCpmV(CF*EFF'ALIQ'CY)
ERROR • 1.90*ACT>SQRT((SC+BC)/(SC-BC)A2+.0025)
MDA * (4.65*SQRT(BC)+2.71V(CF'EFF*ALIQtCY*SCT)

0000001



Quanterra St. Louis
Isotoplc Uranium Analysis Project

Batch:
53701
38993

SAMPLE
NUMBER

LCS 36993
BLK 38993
5179-001
51 79-001 DUP
5179-005
5179-011
5179-012

PREP
DATE

6/7/94
6/7/94
6/7/94
6/7/94
6/7/94
6/7/94
6/7/94

ALIQUOT
(g)

20000
20000
20891
20208
00104
0010T
00101

CO
DATE

6/9/94
6/9/94
6/9/94
6/9/94
8/9/94
6/9/94
6/9/94

UNT
TIME (MIN)

100
100
100
100
100
100
100

BKOD
TIME (MIN)

4000
4000
4000
4000
4000
4000
4000

DET
NO

1
2
3
4
6
6
7

EFF.

0.310
0.317
0.307
0.308
0.311
0311
0308

ROI*1
U-238

COUNTS)
205

12
3

21
20
18

BKOD

87
53

149
58

153
129
80

COUNTS)
ROIH2
U-235.
U-236

9
1
3
1
7
1
1

BKOD

88
3

112
49

112
130
62

ROI03
U-234

(COUNTS
220
30
8
8

26
23
21

BKOD

93
75

147
79

102
117
54

ROlM
U-232

COUNTS*
349
305

22
19

326
321
329

BKOD

84
57

119
111
91

101
69

TRACER pCI added 1028
LCS U-238 pCI/matrtx: 271

CALCULATED BY:

REVIEWED BY:

LEO

0000002 Rev. 3



CD INTKRNAOTIONAI.
TK GHNOXiOGHT
CORPORATION

Si.Louis Laboratory

137IS Rider Trail North

Earth City. MO 63045 120)

Isotopic Uranium Analysis

Prep Date
Batch No. :

Project No. :

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

LCS «V/-,3
BLK *•.;.*••//*

on

\
\
\
\
\

\
\
\
\

\
\

/to Isotope
Std Sol'n No.

Vol (mL)
Ref Activity (pCi/mL)

Act Ref Date

U232

1C

Isotope :
Std Sol'n No. :

Vol (mL)
Ref Activity (pCi/mL)

, Act Ref Date

U234/U238 U235 NA

0.

<?,5"

NA
NA
NA

NA

Comments:

U k<
Prepared By :

Date :

. *.f! ktrft'-)

Reviewed and received by:

Date :

0000003

ISOU02.XLS Rev 2 (4/94) Page 1 of 1
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Calibration Cvtifkm

Oocnpnon
UMMItH I

H43-1

I 49 pioaCuriM of
J Uraniw-233 p»r

on.

O-234

5.0

•quilibrivjn.

of tha Httlocmi IUVMB of SUndnAi* SM 950b <4iidt w«
9f .17 t 0.02 pvome Urniiia <*&* (OjO.) in Nitric «ci4
«nd diluting to • IOOMI w^qtofe. NMunI QMniia «M ummml to

of ff .2S pvont V-238 and 0.711 pvone 0-23S with
ivitiM of 3.Ji * 10^ «d 2.1f x 10
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Half Life
Caulof No.:
Sown* No.:

a. MM of
b. Onaicd
c. Caimr <
d. Sotutm

ALPHA STANDARD SOLUTION
U-232

t 1.0
7232-2
3tf-37

P.O.No.:

0.1974

Kidinafrtvity:

IT COtPOftATION
047170

1 1991

1.039
12:00 WT.

S.2693

UO2O2 ia 2N HQ

1.0330 • »*c.

wuk a

OO

ISOTOfl PtOOHCTS LABOKATOtBS
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'0«- NBS

I •[ V l| ••!

U.S. DEPARTMENT OF COMMERCE
NATIONAL BUREAU OF STANDARDS

WASHINGTON O C 202)4

REPORT OF TEST
for

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radionuclide

Source description

Solution composition

Solution mass

Reference tune

Radioactivity concentration

Random uncertainty

Systematic uncertainty

Total uncertainty
(Random plus systematic)

Photon-emitting impurities

Half life

Measuring instrument

Thorium-230 l^*

Liquid in 5-ml flame-sealed
glass ampoule

Thorium-230 in 1 M HNC>3

5.21 ± 0.02 grams

1200 EST, 1 January 1983

490.1 Bq g"1 (s'ig'1) t2>

0.29 percent (3)

1.41 percent (4)

1.70 percent

None detected (5)

1.1 ± 0.3 x 104 years (6)

NBS "O.ltr" defined-solid-angle (7)

alpha-particle counter with
scintillation detector

Washington, D.C. 20234 .
April 22, 1983

For the Director,

D. Hoppes, droup Leader
Radioactivity Group
Center for Radiation Research

Notes on next page
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PRELIMINARY INFORMATION FOR STANDARD REFERENCE MATERIAL 4328A

Dear Customer:

Because or your urgent need. Standard Reference Material (SRM) 4328A. Thorium-229. is
being sent to you betorc the Certificate is ready. Below is preliminary information that can be
used u n t i l the Cermkatc is issued. The numbers below arc not expected to change significantly.
i>m t h j < is not ymnnirrri. Only the numbers that appear on the Certificate arc considered
"otfiaal". The Certificate w i l l be mailed to you as soon as it is issued, probably during the month
of Marcn 1994.

For t u r t h c r information, contact:
Dr. Larry Lucas
Radioactivity Group. Building 245. Room C114
Nat ional Inst i tute ot Standards and Technology
G-iuhersburg. MD 20S99-<X)01 USA
Phone: 1 301-975-5546
FAX. !• 301-926-7-116

Radionuel tdc: Thorium-229

Source Identification: Standard Reference Material 4328A

Source Description: Liquid in 5-mL borosilicate-glass ampoule

Solution Composition: Thonum-229 plus progeny in 1-molar nitric acid

Solution Density: 1.032 r 0.002 (two standard deviations) at 22,6 *C
<O

Solution Mass: Approximately 5.1 grams £?
o

R e t c r e n c e Time: January 1994 O

Radioactivity Concentration: 32.8 Bq g '

Expanded Uncertainty: 15 percent (two standard deviations)

Radionuclidic Impurities: None detected
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"IOTI: 'I' less thai 20 . . .
cociiE! :•:•:::; cow SATE SEEIES OPEEATOE ALPHA CTS AC IDEY ALPHA BUG AB IDE? BETA CTS BC IDET BETA BIG BB IDET ITALE
LB<ccc; A: cifoa/u in LEG 49U.oo "1.35 0.13 "0.38 ms.oo i.7« i.o? 1.90 o.oo

ALPHA ce-cn KEAI t SIGKA: 4831 / 65
A L P H A B K G . HEAI t SIGMA: 0.10 / 0 .08
B E T A C G U J T HEAI i SIGKA: 1710 / 15
••:,» HG. HEAI I SIGKA: 1 / 0
"TOTAL DAT! MI ITS (I) - 15

"JGTE1 "5" 'ess tnar. 2C. . .CCCITES :•••:-:; :wv DATE SHIES OPEIATOE ALPHA CTS AC IDEV ALPHA BUG AB IDSV BETA CTS BC IDET BETA BEG BB IDEV ITALE
LB40GC1 A! G6/Q8/94 119 LEG 5635.00 -1.17 U.03 :0.13 3003.00 :0.10 1.40 "1.14 0.00

ALPHA c::ir KEAI t SIGKA: 5669 / 29
ALPHA BIS. HiAl I SIGKA: 0.04 / 0.08
•ETA CGCIT KEAI I SIGKA: 3018 / 92
•ETA BIG. KEAI i SIGKA: 1 / 0
"TOTAL DATA POIITS (I) - 12 _

•MOTE: T less ::an 20...
COCITE: DETECT:! CDCII DATE SEtlES OPEEAT3E ALPHA CTS AC IDET ALPHA BIG AB IDET BETA CTS 1C IDET BETA BIG BB IDIT ITALI
LB400C1 A3 36/08/94 119 LEG 5381.00 '0.84 0.07 1.13 2568.00 -l.U 1.00 -0.87 0.00

ALPHA COQIT KEAI t SIGKA: 5347 / 44
ALPHA BIG. HEAI i SIGKA: 0.06 / 0.08
•ETA CCJIT KEAI i SIGKA: 2586 / 80
••TA HIS. KEAI 4 SIGKA: 1 / 0
"TOTAL DATA POIITS (I) =14

"HCT! •* • l e s s t i a n 2 0 . . .
WITH SITICTOt COHIJ UTI SUIIS OfltATOI UPU CTS AC DIT UPU IK U ttM UU CTS 1C OH UU UG II CUT ITUltamoi At wttw 121 us sin.M ~i.n i.u ~s.it 34n.no ~o.tJ 1.29 -t.ts i.se

UPU com uu t sieu: sift / ti
UPU IK. UU t SIOU: t.H / t.tl
UH COOIT UU t SIOU: 3451 / 51
im IK. uutsieu: lit

s!4MTA POIITS (I)

"IOTE T Isss t i j f l 2 0 . . .comu Dtrtcroi conn UTI suits opium UPU CTS AC an UPU us u an UTA CTS K an UTA IK a an,
LI400S1 SI W09714 120 LK (291.00 ~0.19 1.13 '0.00 3931.00 ~1.3( 1.13 '2.13

UPU COOIT UU i SI6U: S253 / 40 ' e>
UPU UG. UU t SIGMA: 0.13 / 0.09 S
UTA COOT UU A SIGMA: 3794 / 44 Sr
UTA IK. UU A SIGMA: 1 11 °"Toiu UTA mm i7i: it o

"IOTI: T less than 2 0 . . .
COOITE! DETECTOI COOIT DATE SIIIIS OPIIATOI ALPHA CTS AC IDIT ALPHA BIG AB IDIT BITA CTS BC IDIT BITA BIG BB IDIT ITALI
LB40001 B2 Oi/08714 121 LEfi TOil.OO "1.02 0.13 '0.50 8441.00 "1.94 1.17 '0.28 0.00

ALPHA COOIT KEAI I SIGU: 7017 / 42
ALPHA BIG. KIAI i SIGKA: 0.0! / 0.08
BITA CCOIT KIAI t SIGKA: 8354 / 54
BITA BIG. KIAI 1 SIGKA: 1/0
"TOTAL DAT! POIITS (I) s 14

"IOTE: •!•' less tian 20...
COOITEI DETECTOI C30IT CATI SIIIIS OPIIATOI ALPHA CTS
LB400G1 B3 06/08/94 120 LIG 6390.00

ALPHA CCOIT KEAI t SIGKA: 6358 / 36
ALPHA BIG. KSAI i SIGKA: 0.06 / 0.08
BETA C33IT KEAI I SIGKA: 5742 / 2820
BETA BIG. KEAI t SIGKA: 1 / 0
"TOTAL DATA POIITS (I) = 14

AC IDET
1.90

ALPHA BIG AB IDIT BITA CTS
D.07 1.13 3428.00

lc=!Dii "M "f n
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"IOTI: 'I* less this 20...CCCIITEE :E:E::CB CCOIT DATE SEIIES OPEEATOJ ALPHA CTS AC NDEV ALPHA BIG AB IDEV BETA CTS BC IDE? BETA BIG BB IDE? mil
Mm: :i 06/08/94 121 LEG 5365. 00 "0.03 0.03 -0.50 2752.00 :0.74 0.90 "0.50 0.00

ALPEA CODIT MEAI t SIGKA: 535! / 75
ALPHA BIG. KEAI I SIGMA: 0.07 / 0.03
BETA COOIT KEAI I SIGMA: 4511 / 2333
BETA BIG. KEAI I SIGKA: 1 / 0
"TOTAL DATA POIRSJI) • 14

««*OTE: T less than 20...
COOJTEE DETECT3E COURT DATE SEIIIS OPEEATOE ALPHA CTS AC IDE? ALPHA BIG AB IDE7 BETA CTS BC KIT BETA BIG BB IDE? ITALE
LB40C01 :« 06/08791 121 LEG 636J.OO =1.21 0.23 "1.63 7173.00 "0.81 1.23 'l.OS 0.00

ALPHA CODIT NEAI i SIGMA: (5(9 / H9
ALPHA BIG. KEAI I SIGMA: 0, / 0.08
BETA COOIT KEAI 4 SIGKA: 5329 / 2298
BETA BIG. KEAI i SIGKA: 1 / 0
"TOTAL DATA NIRS (I) = 14

LB40002 «• 06/08/94 '«« ' "0.00 " "0.00 " "O.flfl " "0.00

EEMAEES: lo IQC diti ID sfstei this instrnient this date
CHUTES :i".r.r.i COUIT DATE SEEIES OPEEATOE ALPHA CTS AC IDE? ALPHA BEG AB IDE? BETA CTS BC IDE? BETA BIG BB IDE? mil iim LOG
LB400C2 '« 06/08794 ««« " "0.00 ' "0.00 " "0.00 " "0.00

BEKAilS: Jo IQC data 11 lyttii this insttuient this date
i

LB5100 " 06/08/94 '•« " "0.00 " "0.00 " "0.00 " "0.00
i

IENAJIS: lo IQC data ia sfitu this lastruieat this dati
COOITIE DSTECTOI COOR DATE SEIIES OPEEATOI C14 CTS SC IDS? C14 BIG SB IDE? EIT1T LOG
LSC1 '««« 01/087/94 ««* " "O.flfl " "0.00

EIKA1IS: lo IQC data ii srstei this iistruuit this date

"IOTE: T less thai 20... O
COOITE1 DETECTOE COOIT DATE SEIIIS OPE1ATOE PULSE CTS PC IDE? EITIT LOG O
AlPEAS AS01 01/08/94 113 LEG 4"950 "0.34 06/03/94.08:57 o

POISE COORS KEAI 1 SIGMA: 4942 / 25 ^
«* Mill Dili MIR! (I) - 3 °

•«IOTE: 'I' less thai 20...
COOITEE DETECTOE COOR DATE SEIIIS OPIEATOE POLSI CTS PC IDE? EITET LOG
ALPHAS AS02 Oi/01794 111 LEG 5035 1.13 06/08/94.08:57

PUIII COORS MAI I SIGMA: 5032 / 25
«• TOTli Bill NIRI |l| = 3



"HTt- *T IMS tin n:::irii :i:i~i KUT oifi suns OHUTCI pr.n crs PC KIT inr LOS
•jiti u:; :»'«M4 in a: 5388 -:-.s

rji ccirs nu i s;:si: '.:• mu iin NIRS in -- i

»:•! T :«$ tui 21 ...:::i*!i :i:i~i z:v u?i suns CPIUTCI rasi rs ?: RIT inn L:G
u: L;; H5t ; n

rsin COOTS mi « s;su »!2 * 2:•I muiin wins in • i

rn^l coHt^ti suns OPIUTCI PTJI crs K on intr
;s :t/H/!4 111 u: SHI on

NISI asm Oil I SIGU: Kit / 25un WIITJ in : 3

• !»'••! *r "»$i mi 21
:::if!i :mf*:i ::dh art suns anurci win crs K inn IITIT LWn; .u son 'o.i

?TISI corns mi t s:au«« muuiiKim in : 3

21 *i suns :PIU?:I PT.SI :?< K.nn

!82 / 25. i111'
:In!*?f ^St !i*l suns c»mr3i »r.n ̂ s K nn IITIT 125 ^
u:i ;i/u?!i in :ic 5in ~o.j] u/oiMt ss 5i ^CM

mn COOTS mi» S:SA 5::i / 25 o•• mu uii mm m = 3 o



"IOTI: 'I' lesi thll 20...:::mi TETECTOX COOIT DATE SEIIES OPERATOR PDLSE CTS PC IDEY ERIT LOG
ALPHAS ASG9 Go/08/94 112 LEG 5429 -0.il 06/08/94.08:58

POLS! COUITS KEAI J SIGMA: 5443 / 27
" TOTJLL DATA POIRS (I) = 3

"»C?E: •!• less than 20...:::mi DETECTOI COOIT DATE SHIES OPEIATOE POLSE CTS PC IDET sum LOG
ALPEAS AS10 36/08/94 112 LEG 5375 -0.25 06/08/94.08:58

PULSE COUITS KEAI » SIGKA: 5382 / 27
«« TOTAL DATA POIRS (I) = 3

c5!iiii BETECTO! COO!T DA'ii SHIES OPEIATOI PDLSI CTS PC IDE? ERIT LOG
ALPEAS ASH 06 /08 /94 113 LEG 5092 :0.38 06/08/94.08:58

POLSE COOITS KEAI I SIGMA: 5102 / 26
" TOTAL DATA POIRS (I) = 3

:CUlth DETEc!^ mil OATt SEIIES OPEIATQE POLSE CTS PC IDE? EITST LOG
ALPEAS AS12 06/08/94 111 LEG 5396 :0.42 06/08/94.08:58

POLSE COOITS NEAI t SIGKA: 5407 / 27
'« TOTAL DATA POIRS (I) = 3

T less than 20...:E;E:TOE COOIT DATE SEIIES OPEIATOI PDLSE CTS PC IDET EITIT LOG
A1?=AS AS13 OS/OS/H 111 LEG 1608 :0.24 06/08/94.08:58

POLSI COOITS KEAI t SIGKA: 3612 / 18«« TOTAL DATA POIRS (I) = 3

Co'9Sli!i IiTI^t C^h2JAtt SEIIES OPEIATOI PULSE CTS PC IDIT EITIT LOG S
ALPEAS AS14 06/08/94 111 LIG 1601 -"0.02 06/08/94.08:58 g

POISE COOITS KEAI I SIGKA: 3601 / 18 <=>
<> TOTAL DATA POIRS (I) = 3 O
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"IOTI: 'I* lest tnu 20...
CCJITES lETECTCE C03IT DATE SEIIIS OPEIAIOI ALPHA CIS AC IDET ALPHA BIG AB IDET BETA CTS BC IDET BETA BIG BB IDE? ITALl
LB<0::i £< 06/09794 121 LEG 7875.00 "0.71 5.17 "1.38 8865.00 "0.78 D.93 -0.92 0.00

ALPHA COW KEAI 1 SIGMA:
ALPHA BIG. KEAI I SIGKA:
BETA COURT KEAI 4 SIGKA:
9ETA BIG. KEAI 4 SIGKA:
"TOTAL DATA POIIM (I) =

7836 /
O.Oi /
6(97 /
1 / 0
15

55
0.08
2814

««ICTE: T less than 20...COHTEE ::T:::E COURT DATE SEIIIS OPEEATOI ALPHA CTS AC IDE? ALPHA BIG AB IDET BETA CTS BC IDET BETA BIG BB IDE? ITALI
LB4COG1 Cl 06/09794 125 LEG < 285. 00 =1.18 0.01 =0.75 1525.00 '0.71 I.I7 "1.39 OO

ALPHA COD1T KEAI 1 SIGKA: 4365 / 67
ALPHA BIG. KEAI I SIGKA: 0.07 / 0.08
BETA CODIT KEAI t SIGKA: 1513 / 26
BETA BIG. KEAI 4 SIGKA: 1 / 0
'•TOTAL DATA POIIM (I) = 14

"IOTE: T less than 20...
COOITEi DETECTS! COOIT DATE SHIES OPE1ATOI ALPHA CTS AC IDIT ALPHA BIG AB IDE? BETA CIS BC IDIT BIIA BIG IB IDE? ITALI
LB400C1 :i 06/09794 123 LEG 5345.00 "1.83 0.07 -0.13 2761.00 -0.55 0.87 -'0.68 0.00

"IOTE:
COOITSE
LB400C1

ALPHA COOIT KEAI 1 SIGKA: 5273 / 40
ALPHA BIG. HEAI 1 SIGKA: 0.08 / 0.08
BETA COOIT KEAI 4 SIGKA: 2791 / 39
BETA BUG. KEAI 4 SIGKA: 1/0
"TOTAL DATA POIITS (I) -- 15

T less than 20...
:E:E::CE COCIT DATE SHIES OPEIATOI ALPHA cis AC IDET ALPHA BIG AB IDET BETA CTS BC IDET BETA BIG BB IDIT ITALI
:; 06/09794 125 LIG 468E.OO =0.73 - 0.07 =0.25 2261.00 =0.28 0.90 =0.36 0.00

ALPHA CODIT KEAI 1 SIGKA: 4815 / 177
ALPHA BIG. KEAI 4 SIGKA: 0.09 / 0.08
BETA COOIT KEAI 4 SIGKA: 2630 / 1276
BETA BIG. KIAI 4 SIGKA: 1 / 0
"TOTAL DATA POIITS (1) = 11

OO
CM

JCJ

"IOTE: T less than 20...COOITEI :E-E:-CE coun DATI suns OPIIATOI ALPHA cis AC IDIT ALPHA BIG AB IDIT BETA cis BC nn IIIA BIG IB IDIT ITALI
LB400C1 C4 06/09794 126 LIG 5251.00 -l.iS 0.03 :0.75 3240.00 "1.01 1.20 '0.11 0.00

ALPHA CODIT KIAI 4 S
.ALPHA BIG. KEAI 4 SI
BETA COOIT MIA1 4 SIGKA:
BETA BIG. HEAI 4 SIGKA:
"TOTAL DATI POIIM (I)

5313 / 37
0.09 / 0.08
3185 /
1 / 0
15

61

"IOTI: T lest than 20...
COOITEI DETECTOI COOIT DATI SEIIIS OPIIATOI ALPHA CTS
LB40001 Dl 0(/09794 121 LEG 5092.00

Kn "'Vis "f i .
ALPHA COOn KIAI 4 SIGKA: 52(5 /
ALPHA BIG. KIAI 4 SIGKA: 0.0 /
BITA COOIT KIAI 4 SIGKA; 3277 /
IITA BIG. KEAI 4 SIGKA: 1 / 0
"TOTAL DATA POIIM (I) » If

170
O.OB
87

"IOTE: 'I* lest than 20...
CODIT!! DITECTO! COOIT DATI SIIIIS OPEIATO! ALPHA CTS AC IDET ALPEA BIG AB IDIT BITA CTS 1C IDIT IITA BIG BB IDIT ITALI
LB40001 D2 0(/09794 122 LIG 5871.00 :0.77 0.07 -0.13 (929.00 :0.15 1.43 -0.63 0.00

ALPHA COCIT XIAI 4 SIGKA: 5981 / 133
ALPHA BIG. KIAI 4 SIGKA: 0.03 / 0.08
BITA COOIT KIAI 4 SIGKA: (966 / 160
BITA BIG. KEAI 4 SIGKA: 2 / 1
"TOTAL DATA POIITS (I) = 11
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"IOTI: T Itsi thai 20...
COJREI JETECTOE COUII DATE SEIIES OPEIAIOI PULSE CIS PC IDET EITIT LOG
ALPJAS A5Q3 06/09791 111 LEG 5107 '0.55 06/09794.09:21

POLE! COOITS MEAI t SIGMA: 5093 / 25
«« TOUL Dill Kim ill = 4

"IOTE: '!' less than 20...
CC3IIEI DETECIOE GOBI! DATE SEIIES OPEEAIOi PULSE CTS PC IDE? EIIII LOG
ALPIAS AS3< 06/09794 112 LEG 5357 '0.13 06/09794.09:21

POLSE COUITS HEAI t SIGMA: 5354 / 27" Tom Dm wins (i) = 4

•MOT!: T less thaa 2 0 . . .
CODITEI DETECTOE CGOII DATE SE1IIS OPEIAIOI POLSI CTS PC IDIT HUT LOG
ALPIAS AS05 06/Q9794 111 LEG 5089 "0.04 06/09/94.09:22

PULSE COQRS KEAI i SIGKA: 5088 / 25
" TOTii Dili NIHS (I) = 4

««IOTE: 'I* lest than 20...
CODim CITECIOE COOIT DATE SEIIES OPE1AT01 PDLSE CTS PC IDET EITIT LOG
ALPiAS ASOi 06/09/94 112 LEG 5023 0.73 06/09794.09:22

PQLSE COUITS KEAI 1 SIGKA: 5005 / 25
" TOTU DATA POUTS (I) = 4

••HOTS: 'J§ l««i than 20...
C031TEI DiTECTOI CODIT DATE SEIIES OPE1AT01 PULSE CTS PC IDIT EITIT LOG
ALPiAS A331 06/09794 110 LEG t985 '0.09 06/09794.09:22

PULSE COURS MEAI t SIGMA: 4983 / 25
" TOUt Dill M 'ins (ii = 4

COURIi DETECT^! COoll DATE SHIES OPI1AT01 PULSI CTS PC IDIT EITIT LOG O
ALPIAS AS08 Oi /09794 111 LEG 5016 '0.31 06/09794.09:22 . O

?!ttL?OURS.MfAIJJIGMA: 5008 / 25
«« TOTU DATA MIITS (I) : 4



"im f Uu ua 21:::ifii :nr:i sin uti suns OPIUTOI msi c?s PC nn IITIT LOG
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POISI cams nil i sisu: 5431 / 2:«mi uu nan ID -- 4
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««10TI: 'I* lift till 20...
COUIIEI DETECTOI CODII DAII SE11ES OPEIATOE POLSl CIS PC IDE? IITW LOG
ALPHAS AS15 06/09/94 112 LEG 3601 :0.01 06/09/94.09:23

PDLSI COOITS HEAI I SIGKA: 3601 / 18*< TOIU urn poms ID = 4

'«!0TE: V less than 20...count! DETECTOE coon DATE situs OPEIATOI POISE cis PC DDE? EITET LOG
ALPEAS ASU 06/09/94 111 LEG 1601 :0.06 06/09/94.09:23

POLSE COOITS HEAI 1 SIGMA: 3602 / 18«« TOTAL om poms (i) = 4
CGDITH DETECTof COoiT~WTrSEJIirOPEiATOI POLsf CIS PC IDEV UTIT LOG
ALPHAS '« 06/09/94 ««' " '0.00

EEKAUS: 10TE: 1 or tort dcttctor(t) lining or DOS this iati.

LB4ALPHA «« 06/09/94 •" " "0.00 " "0.00

IEKAIIS: lo IQC dati in tritei this instraitnt this date

coomj :ETEC:OE coon DATE SEIIIS OPEIATOI SOOICE cis sc IDE? BACIGD CTS SB IDEY EITII LOG
GDETECT: •" 06/09/94 •«« " "0.00

IEKAIIS: lo IQC data in lyitu this iistruuit this dati

CO
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o
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BACKGROUND FOR ALPHA SPECTROSCOPY DETECTORS
URANIUM:

REGION OF INTEREST
DETECTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

REGION 1
REGION2
REGION3
REGION4

U-238
U-235.236
U-234
U-232

1
87
53
149
56
153
129
80
62
11
22
3
9
7
21
13
86

2
86
30
112
48
112
130
82
58
6
5
4
11
8
17
16
20

3
93
75
147
79
102
117
54
72
24
25
9
61
24
37
17
73

i
64
57
119
111
91
101
69
59
68
35
61
55
70
72
35
79

Background measured for 4000 min. JUNE 03. 1994

1ft
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o
o

o



BACKGROUND FOR ALPHA SPECTROSCOPY DETECTORS

DETECTOR
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

REGION 1:
REGION2:
REGIONS:
REGION4:

THORIUM
REGION

1
71
41

141
66

138
153
89
62
12
10
3
4

16
24
30
61

TH-232
TH-230
TH-229
TH-228

OF INTEREST
2

176
86

208
99

234
222
153
114
23
26
8

45
28
42
20
69

3
63
43

121
88
59

107
59
32
33
32
20
37
40
30
25
57

4
94

105
108
104
122
127
91

102
60
30
81
59
91
51
35
69

Background measured for 4000 min. JUNE 03, 1994

CD
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COUNTER EFf ECIENCY FOR ALPHA 8PECTRO8COPY DETECTORS

DETECTOR
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

MEAN EFF.
0310
0317
0307
0308
0.311
0.311
0.308
0.310
0224
0293
0217
0.292
0227
0.191
0.170
0219

06-08-94
0354
0353
0351
0348
0351
0.347
0.348
0354
0.225
0.287
0209
0288
0234
0.192
0151
0228

05-10-94
0323
0320
0.320
0318
0319
0322
0.318
0.321
0.225
0.295
0225
0302
0219
0198
0.168
0223

04-12-94
0309
0309
0300
0.302
0.290
0301
0295
0.291
0.228
0299
0227
0295
0.232
0187
0158
0218

0329-94
0298
0305
0292
0.298
0.309
0.298
0.295
0308
0235
0.298
0.217
0288
0227
0.193
0.169
0214

03-03-94
0316
0325
0.316
0.32

0.31ft
0.32

0.323
0.322
0.217
0291
0214
0288
0.224
0.193
0178
0.203

02-14-94
0321
0.324
0291
0.283
0.288
0.287
0.292
0.289
0.232
0291
0.213
0.295
0227
0184
0179
0.206

0207-94
0309
0313
0294
0306
0.302
0299
0.306
0309
0.217
0.301
0.207
0.278
0216
0.188
0167
0221

01-24-94
0313
0316
0309
0316
032

0.318
0319
0.314
0.235
0294
0233
0293
0223
0.187
0179
0205

EFFECIENCY WAS DETERMINED USING A PU-239 ELECTROPLATED SOURCE
(11800 dpm) SERIAL * 1277/92

0000037
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Page 1

MCA #1 - Canberra S100 - SD6042.MCA - BLK 38993 U

Tag Number: 561 Readout: Thu 09 Jun 1994 @ 11:23:09
Report Group: 2/16 Acquire Started: Thu 09 Jun 1994 ® 08:58:51
Input: 2 Group: A
Group Size: 512

Elapsed Live Time: 100.00 min.
Elapsed True Time: 100.00 min.
Dead Time: 0.00 %

ADC: ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.636e-006*Ch~2 + 0.004104*Ch + 3.516 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

CO



REGION OF INTEREST REPORT

Page

ROI ft

1

From (MeV)
To (MeV}

4.068
4.317

4.331
4.454

4.546
4.828

5.033
5.343

Integral
CPS

1
0.00

1
0.00

3
0.00

305
0.05

Area
%Error

1
165.00

-2
165.00

-4
248.78

230
19.22

Peak (MeV)
FWHM (MeV)

4.251
0.1190

4.345
0.1190

4.713
0.1190

5.262
0.0698

REGION OF INTEREST DATA

ROI # 1
Channel ft

128
130
135
140
145

150
155
160
165
170

175
180

ROI ft 2
Channel ft

185
190
195
200
205

210

ROI * 3
Channel ft

230
235
240
245
250

Data

0
0
0
0

0
0
0
0
0

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0

0
0

****

0
0
0
0
0

****

0
0
0
0
0

Data

Data

0
0
0
0

0
0
0
0
0

0
0

* ***

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
1
0

1
0
0
0
0

1
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0

^*^5
o
o

o

0
0
0
0
0

0
0
0
0
0

255



Page

REGION OF INTEREST DATA

ROI ft 3
Channel #

260
265
270
275

280
285

ROI ft 4
Channel ft

327
330
335
340
345

350
355
360
365
370

375
380
385

1
0
0
0

0
0

0
0
1
1

2
4
5
4
15

8
4
0

****

0
0
0
0

0
0

****

0
2
2
2

4
3
8
12
11

15
7
1

Data

Data

****

0
0
0
0

0
0

****

3
1
2
0
1

5
9
7
8
12

14
1

0
0
0
0

1
2
1
2
4

5
9
12
11
13

14
2

1
0
0
0

1
0
0
3
4

3
1

14
9

11

7
2

O
O
O
O
O



! MCA *l - Canberra S100 - SD6042.MCA - BLK 38993 U
Tag Number : 561 Plotted On : Thu 09 Jun 1994 • 11:15:37
Dead Time : 0.00% Acquire Started : Thu 09 Jun 1994 • 08:58:51

:VFS» 64
_Inp:2 Grp:A

Cursor-5.116MeV Proa 5.033MeV To 5.343MeV
Counts«2 Int«305 Area«230+-19.22%

Pset (Lin)=
Blap (La) -.

100.00
100.00

•M

o
o
o
o
o



Page 1

MCA #1 - Canberra S100 - SD6041.MCA - LCS 38993 U

Tag Number: 561 Readout: Thu 09 Jun 1994 @ 11:23:01
Report Group: 1/16 Acquire Started: Thu 09 Jun 1994 @ 08:58:51
Input: 1 Group: A
Group Size: 512

Elapsed Live Time: 100.00 min.
Elapsed True Time: 100.00 min.
Dead Time: 0.00 %

ADC: ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.613e-006*Ch~2 + 0.004020*Ch + 3.586 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65
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REGION OF INTEREST REPORT

Page

ROI #

1

From ( Me V)
To (MeV)

4.136
4.302

4.311
4.464

4.624
4.813

5.108
5.346

Integral
CPS

205
0.03

9
0.00

220
0.04

349
0.06

Area
%Error

158
19.19

9
55.00

165
19.62

296
13.11

Peak (MeV)
FWHM (MeV)

4.233
0.0591

4.389
0.0040

4.759
0.0174

5.260
0.0476

REGION OF INTEREST DATA

ROI « 1
Channel ft

130
135
140
145
150

155
160
165

ROI # 2
Channel #

169
170
175
180
185

190
195
200

ROI tt 3
Channel #

236
240
245
250
255

260
265
270
275

Data

0
7
3
9
6

6
1
0

0
1
1
0

0
0
0

3
4
4
10

5
10
5
0

3
1
5
8
9

9
3
0

****

0
0
1
2

1
0
0

****

3
2
3
9
10

8
11
2

Data

Data

****

2
2
4
9
12

10
1
0

****

0
0
0
0

0
0
0

****

4
4
5
4
11

8
4
1

4
7
4
12
10

12
4

0
1
1
0

0
0

0
2
9
9
13

9
6
2

2
5
6
10
12

6
1

0
1
0
0
0

0
0

1
3
1
10
7

15
3
0
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ROI # 4
Channel #

334
335
340
345
350

355
360
365
370
375

380

**** Data ****

1
2
4
6

11
15
22
6
1

1
7
7
9

11
11
14
14
0

5
3

. 4
10

9
11
7
6
0

4
3
14
11

14
18
19
3
0

2
0
3
5
14

11
15
12
4
0

1ft

O
o
O
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Tag Number
'Dead Tine

MCA fl
: 561
: 0.00%

- Canberra S100 - SD6041.HCA
Plotted On :
Acquire Started :

- LCS 38993 U
Thu 09 Jun 1994 « 11:14:39
Thu 09 Jun 1994 • 08:58:51

[_1/16 :VFS- 64
i_Inp:l Grp:A

Cursor. 5. 154MeV From S.lOSMeV To 5.346MeV
Counts. 3 Int'349 Area»296+-13 .11*

Pset(Lm). 100.00
Blap(Lm)= 100.00
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O
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MCA #1 - Canberra S100 - SD6043.MCA - 5179-001 U

Tag Number: 561
Report Group: 3/16
Input: 3 Group: A
Group Size: 512

Elapsed Live Time:
Elapsed True Time:
Dead Time:

Readout: Thu 09 Jun 1994
Acquire Started: Thu 09 Jun 1994

100.00 min.
100.00 min.
0.00 %

11:23:18
08:58:51

ADC:
Detector:
Geometry:
Sample Description:

ROIl:U238ROI2:U235,236ROI3:U234ROI4:U232

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.671e-006*OT2 + 0.004188*Ch + 3.577 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65

o
o



REGION OF INTEREST REPORT

Page

ROI «

1

From
To

4
4

4
4

4
4

5
5

(MeV)
(MeV)

.076

.309

.323

.472

.579

.835

.036

.361

Integral
CPS

0

0

0

0

12
.00

3
.00

8
.00

22
.00

Area
%Error

47

95

58

94

12
.63

3
.26

8
.34

14
.47

Peak (MeV)
FWHM (MeV)

4
0.

4
0.

4
0.

5
0.

.244
0042

.404
0042

.687
0063

.255
0070

REGION OF INTEREST DATA

ROI ft 1
Channel ft

114
115
120
125
130

135
140
145
150
155

0
0
0
0

0
0
0
2
1

****

0
0
0
0

0
0
1
1
0

Data

0
0
0
1

1
0
0
0
0

0
0
1
1

0
1
0
0
1

0
0
0
1
0

0
0
0
0
0

o
o
o

160

ROI ft 2
Channel ft

167
170
175
180
185

190
195

ROI ft 3
Channel ft

220
225
230
235
240

0
0
0
0

0
0

0
0
1
0
0

0
1
0
0

0
0

****

0
1
0
0
1

Data

Data

0
0
0
0
0

0
0

****

0
0
0
0
2

0
0
0
0
0

0
0

0
0
0
0
0

0
0
1
1
0

1
0
0
0
0

245
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REGION OF INTEREST DATA

ROI # 3
Channel #

250
255
260
265

270

ROI # 4
Channel #

310
315
320
325
330

335
340
345
350
355

360
365
370

0
0
0
0

0
0
0
0
0

0
0
1
1
2

1
0
0

****

0
1
0
0

****

1
1
0
1
0

0
0
2
1
1

0
0
0

Data

Data

****

0
0
0
0

****

0
0
1
0
0

0
0
0
3
1

0
1

0
0
0
0

0
0
0
0
0

0
0
1
0
0

0
0

0
1
0
0

0
0
0
1
0

1
1
0
0
0

0
0

o
o



MCA »1 - Canberra S100 - SD6043.MCA - 5179-001 U
Tag Number : 561 Plotted On : Thu 09 Jun 1994 • 11:17:09
Dead Tine : 0.00% Acquire Started : Thu 09 Jun 1994 • 08:58:51

,3/16 :VFS-
_Inp:3

Cursor«5.210MeV From 5.036MeV To 5.361MeV
Counts«0 Int«22 Area«14+-94.47*

Pset(Un);
Elap(Lm):

100.00
100.00

O
O
O



Page 1

MCA #1 - Canberra S100 - SD6044.MCA - 5179-001DUP U

Tag Number: 561 Readout: Thu 09 Jun 1994 @ 11:23:26
Report Group: 4/16 Acquire Started: Thu 09 Jun 1994 @ 08:58:51
Input: 4 Group: A
Group Size: 512

Elapsed Live Time: 100.00 min.
Elapsed True Time: 100.00 min.
Dead Time: 0.00 %

ADC: ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.214e-006*Ch~2 + 0.004315*Ch + 3.467 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65
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REGION OF INTEREST REPORT

Page

ROI ft

1

From(MeV)
To (MeV)

4.072
4.288

Integral
CPS

3
0.00

Area
%Error

3
95.26

Peak (MeV)
FWHM(MeV)

4.118
0.0043

4.302
4.456

1
0.00

1
165.00

4.326
0.0043

4.597
4.830

8
0.00

8
58.34

4.805
0.0043

5.079
5.361

19
0.00

12
98.62

5.309
0.0065

REGION OF INTEREST DATA

ROI tt 1
Channel ft

135
140
145
150
155

160
165
170
175
180

ROI ft 2
Channel ft

184
185
190
195
200

205
210
215

ROI ft 3
Channel ft

Data

0
0
2
0
0

0
0
0
0
0

0
0
0
0

0
0
0

0
0
0
0
1

0
0
0
0
0

****

0
0
0
0

0
0
0

****

Data

Data

0
0
0
0
0

0
0
0
0

****

0
0
0
0

0
0

****

0
0
0
0
0

0
0
0
0

0
0
0
0

0
0

0
0
0
0
0

0
0
0
0

0
1
0
0
0

0
0

in
o
o
o

245
250
255
260
265

0
0
0
0
0

0
0
0
0
0

0
1
0
0
0

0
1
0
0
0

1
0
0
0
0

270
275

0
1

0
0

0
0

1
0

0
0
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REGION OF INTEREST DATA

ROI # 3
Channel #

280
285
290

ROI # 4
Channel #

341
345
350
355
360

365
370
375
380
385

390
395

0
1
0

0
0
0
0

0
0
1
0
1

0
0

****

1
0
0

****

0
2
1
0
0

0
2
0
1
2

Data

Data

****

0
1
0

****

0
0
0
0
0

0
0
0
0
0

0
0

0
0
0
2
0

1
1
0
0
1

0
0

1
0
0
0
0

0
1
1
1
0

o
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1 MCA tl - Canberra S100 - SD6044.MCA - 5179-ooiDOP U
Tag Huaber -. 561 Plotted On : Thu 09 Jun 1994 • 11:17:26
Dead Tine : 0.00% Acquire Started : Thu 09 Jun 1994 0 08:58:51

j 4/16 :VFS- 64
;_Inp:4 Grp:A

I . i n «i« i_i Ji I thai Ji «-

Cursor-5.090MeV From 5.079MeV To 5.361MeV Pset(L«)» 100.00
Counts-0 Int»19 Area>12f-98.62% Elap(Lm)* 100.00
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MCA #1 - Canberra S100 - SD6045.MCA - 5179-005 U]

Tag Number: 561
Report Group: 5/16
Input: 5 Group: A
Group Size: 512

Elapsed Live Time:
Elapsed True Time:
Dead Time:

Readout: Thu 09 Jun 1994
Acquire Started: Thu 09 Jun 1994

100.00 min.
100.00 min.
0.00 %

11:23:36
08:58:51

ADC:
Detector:
Geometry:
Sample Description:

ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.541e-006*Ch~2 + 0.004180*Ch + 3.579 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

in
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REGION OF INTEREST REPORT

Page

ROI ft

1

2

3

From(MeV)
To (MeV)

4.053
4.287

4.301
4.443

4.568
4.825

5.043
5.347

Integral
CPS

21
0.00

7
0.00

26
0.00

326
0.05

Area
%Error

8
183.90

-5
191.45

13
120.90

297
12.25

Peak (MeV)
FWHM (MeV)

4.266
0.0042

4.441
0.0042

4.716
0.0056

5.270
0.0585

ROI ft 1
Channel ft

REGION OF INTEREST DATA

Data

109
110
115
120
125

130
135
140
145
150

0
1
1
0

0
0
0
1
1

0
0
0
0

0
0
0
2
1

1
0
0
0

0
0
1
1
0

0
0
0
0

0
1
3
2
0

0
0
0
1
0

0
0
0
0
0

CO
IO
0
o
0
o
o

155
16C

ROI ft 2
Channel ft

163
165
170
175
180

3
0

0
0
0
0

****

0
1
0
0

Data

0
1
0
0

1
0
0
1
0

0
0
0
0
0

185
190

ROI ft 3
Channel ft

219
220
225
230
235

1
0

0
0
0
1

0
0

0
0
1
0

Data

0
1

0
0
0
1

0
1

0
0
0
0

0
0
0
1
0
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REGION OF INTEREST DATA

ROI # 3
Channel #

240
245
250
255
260

265
270

ROI # 4
Channel #

314
315
320
325
330

335
340
345
350
355

360
365
370

2
2
1
0
0

0
0

0
0
3
0

4
3
7
9

15

21
8
0

****

0
0
1
2
1

0
1

****

0
0
0
1

3
1
6

12
13

13
10
1

Data

Data

****

0
0
2
1
1

****

0
2
3
3

2
2
6
12
16

14
2
0

0
0
1
0
1

2
0
2
2

9
0
8
15
13

11
6

0
4
1
0
0

3
1
1
0
3

2
8
9

13
13

13
0



MCA »1 - Canberra S100 - SD6045.MCA - 5179-005 U]
Tag Number : 561 Plotted On : Thu 09 Jun 1994 • 11:18:29
Dead Time : 0.00% Acquire Started : Thu 09 Jun 1994 0 08:58:51

:VFS- 64_
Grp:A_

oik
(Mrsor»5.194MeV From 5.043MeV To 5.347MeV Pset{Lie)» 100.00
C: -ts«0 Int»326 Area«297+-l2.25% Blap(Lm)- 100.00 tO

o
o

o
o



Page 1

MCA #1 - Canberra S100 - SD6046.MCA - 5179-011 U

Tag Number: 561 Readout: Thu 09 Jun 1994 @ 11:23:46
Report Group: 6/16 Acquire Started: Thu 09 Jun 1994 ® 08:58:51
Input : 6 Group : A •
Group Size: 512

Elapsed Live Time: 100.00 min.
Elapsed True Time: 100.00 min.
Dead Time: 0.00 %

ADC: ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1 . 657e-006*Ch~2 + 0.004128*Ch + 3.611 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65 OS

IO
o
o
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REGION OF INTEREST REPORT

Page

ROI tt

1

Prom {Me V)
To (MeV)

4.072
4.287

4.305
4.456

4.576
4.822

5.035
5.350

Integral
CPS

20
0.00

1
0.00

23
0.00

321
0.05

Area
*Error

8
170.08

1
165.00

23
34.40

313
10.04

Peak (MeV)
FWHM {MeV)

4.240
0.0041

4.328
0.0041

4.752
0.0055

5.274
0.0351

REGION OF INTEREST DATA

ROI tt 1
Channel tt

107
110
115
120
125

130
135
140
145
150

ROI tt 2
Channel *

158
160
165
170
175

180
185
190

ROI tt 3
Channel tt

215
220
225
230
235

240
245

0
0
1
0

0
0
0
0
0

0
0
0
0

0
0
0

0
0
0
2
0

0
0

****

0
0
0
0

1
0
0
0
1

****

0
0
0
0

0
0

****

0
0
0
0
0

0
2

Data

Data

Data

****

0
0
0
0
1

1
0
1
0
0

****

0
0
0
0

0
0

****

0
0
0
0
0

0
2

1
1
1
0
2

0
2
0
0
0

0
1
0
0
0

0
0

0
0
0
1
0

1
2

0
0
1
0
1

1
2
2
0
0

0
0
0
0
0

0
0

0
1
0
1
0

2
0
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REGION OF INTEREST DATA

ROI # 3
Channel #

250
255
260

265

ROI # 4
Channel #

307
310
315
320
325

330
335
340
345
350

355
360
365

0
2
0

0
2
0
1

1
5
8
18
19

9
3
0

****

3
1
0

****

0
1
2
3

4
6
6
18
15

16
0
0

Data

Data

****

0
2
0

****

0
0
0
2
3

1
8
8
9
15

12
0
0

0
0
0

0
0
0
3
4

5
5
9
12
19

8
0

1
0
0

1
0
2
2
1

2
6
8
11
24

4
0
O
o
O
o
o



! MCA fl - Canberra S100 - SD6046.MCA - 5179-011 U
'Tag Number : 561 Plotted On : Thu 09 Jun 1994 • 11:19:12
Dead Tine : 0.00% Acquire Started : Thu 09 Jun 1994 a 08:58:51

_6/16 :VFS» 64.
j_Inp: 6 Grp: A

a i t i t » t

Cursor-5.222MeV From S.035MeV To 5.350MeV
Counts>9 Int-321 Area«313+-10.04%

Pset(Lm)>
Elap(Lm)

100.00
100.00

o
o



Page 1

MCA #1 - Canberra S100 - SD6047.MCA - 5179-012 U

Tag Number: 561 Readout: Thu 09 Jun 1994 @ 11:23:59
Report Group: 7/16 Acquire Started: Thu 09 Jun 1994 @ 08:58:51
Input: 7 Group: A
Group Size: 512

Elapsed Live Time: 100.00 min.
Elapsed True Time: 100.00 min.
Dead Time: 0.00 %

ADC: ROI1:U238ROI2:U235,236ROI3:U234ROI4:U232
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 1.580e-006*Ch"2 + 0.004109*Ch + 3.530 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

CO
o
o
o
o
o



REGION OF INTEREST REPORT

Page

ROI ft

1

From (MeV)
To (MeV)

4.051
4.279

4.298
4.477

4.598
4.810

5.053
5.325

Integral
CPS

18
0.00

1
0.00

21
0.00

329
0.05

Area
fcError

18
38.89

-4
165.00

10
127.27

296
12.25

Peak (MeV)
FWHM (MeV)

4.207
0.0068

4.312
0.0068

4.715
0.0164

5.243
0.0415

REGION OF INTEREST DATA

ROI ft 1
Channel ft

121
125
130
135
140

145
150
155
160
165

0
0
1
0

1
0
2
1
0

****

0
0
1
0
0

0
2
4
0
0

Data ****

0
0
0
0
0

0
0
0
0
0

0
0
0
0
1

1
1
0
0
0

0
0
0
0
0

0
1
1
1
0

o
o
o

170

ROI ft 2
Channel ft

175
180
185
190
195

200
205
210

ROI * 3
Channel ft

238
240
245
250
255

0
0
0
0
0

0
0
0

1
0
0
0

****

0
0
0
0
0

0
0
0

****

1
0
0
1

Data

Data

****

0
0
0
0
0

0
0
0

****

0
0
1
2

1
0
0
0
0

0
0
0

0
0
1
0
0

0
0
0
0
0

0
0

0
0
0
2
1
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REGION OF INTEREST DATA

ROI ft 3
Channel ft

260
265
270
275
280

ROI ft 4
Channel #

329
330
335
340
345

350
355
360
365
370

1
1
1
0
0

0
1
0
5

4
11
4
17
12

****

1
0
2
0
0

****

1
0
5
3

6
10
14
15
8

Data

Data

****

1
1
0
0

****

2
1
4
5

8
16
18
18
7

3
0
0
0

0
1
2
5

7
8

15
17
8

0
0
0
0

1
4

• 1
5
3

4
8

13
10
13

375
380

4
0

3
0

o
o



MCA il - Canberra S100 - SD6047.MCA - 5179-012 U
Tag Number : 561 Plotted On .- Thu 09 Jun 1994 • 11:20:12
Dead Tine : 0.00% Acquire Started : Thu 09 Jun 1994 • 08:58:51

_ :VFS« 64_
j_Inp:7 Grp:A

t..

Cursor.5-126MeV From 5.053MeV To 5.325MeV
CountS-2 Int-329 Area-296+-12.25%

Pset(Lm)
Elap(Lm)

100.00
100.00

o
o



CHAIN OF CUSTODIES



Project Manager̂ .,

oraftt *^<£»naU

Ssaple Header Tea

SaepleNo.
Cosewnt*

* Container T
Data:

5179-001

1 M - Aster
1
1
1

5179-OOIOUP

1 AN - Aster

5179-002

1 AN - Aster
1

5179-003

1 AN - Aster
1

5179-004

1 AN - Aster
1

5179-005

AN - Aster

AN - Aster

^J. Powell

' Entered and t«

plate:

Client ID

VP»

CD-Sl56E49t>2-3

GleM-500»l

CD-S156E49N-2-3

Glass-500al

CO-S1S6E49N-3-4

Glass-SOOisl

CD-S-82E25M2-3

Gtass-500M

CO-S62E2S8-3-4

Glass-SOOnl

CD-S78E18N-2-3

Glas*-500*l

Glssi-ZSOM.

ITAS - St. Louis June 07, 1994 02:49 pm - .
Account: 10952 Project: 537.01 STS Consul tent* QAS No. 563 Rev. 0

Master Saeple Login: 5179

dUxt
C-Matrlx

Analyale

Sell

RAD/CANNA/04
RAO/ISOTH/OA
RAO/ISOU/04
RAO/SCREEN/04

Soil

RAO/OWVW/04

soil

RAD/GANM/04
RAD/SCREEN/04

Soil

RAO/6ANHA/04
RAD/SCREEN/04

Soil

RAD/6ANNA/04
RAD/SCREEN/04

Soil

MA/TCLP/04
EXT/TCLP/04
NG/TCLP/04
ICAP/TCLP/04
RAD/GAHMA/04
RAD/ISOTH/04
RAD/ 1 SOU/04
RAD/SCREEN/04
CN/9010/04

ficulcs /

Dates Collected Received

Class Preservative Anal. Due Date

22-NAV-94 12:40

S COLD
S COLA
S COLO
S COLO

22-WUT-91 12t40

S COLO

Z2-HAY-94 12(50

S COLD
S COLO

ZZ-MT-94 13)45

S COLD
S COLO

22-NAY-94 14t05

S COLO
S COLD

22-MT-94 1«JOO

COLD
COLO
COLO
COLD
COLD
COLD
COLO
COLO

S COLD

24-MAT-94 0»:10

09-JUN-9*
09-JUM-94
09-JUN-94
09-JUN-94

24-MAT-94 0*10

0*JU*9*

24-MAT-9* 09:10

09-JUN-94
09-JUN-94

24-HAY-94 09:10

09-JUN-94
09-JUN-94

24-MAT-94 OvtIO

09-JUN-94
09-JUN-9*

24-MAT-94 Ov:10

09-JUN-9*
09-JUN-94
09-JUN-94
09-JUN-94
09-JUN-94

. 09-JUN-94
09-JUN-94
09-JUN-94
09-JUN-94

* '

•» Shl̂ jper

Hold Date Site

14-JUH-94 FED-EX

20-NOV-94 R190
20-NOV-94 R19D
20-NOV-94 R19D
20-NOV-94 R190

14-JUN-94 FED-EX

20-NOV-94 fttVD

14-JUN-94 FED-EX

20-NOV-94 R19D
20-NOV-94 R19D

14-JUN-94 FED-EX

M-NOV-94 R190
20-NOV-94 R19D

14-AM-94 f CD-EX

20-NOV-94 R190
20-NOV-94 R190

14-JUN-94 FED-EX

01-JUN-94 R19D
05-JUN-94 1190
22-JUN-94 R19D
21-NOV-94 R190
20-NOV-94 R19D
20-NOV-94 R190
20-NOV-94 R19D
ZO-NOV-94 R19D
05-JUN-94 R19D

tad Category lad Saeple Ho.

(Container Nusbers:! Filled)

2 12312-012

(79580i100)
(79580:100)
(79580:100)
(79580:100)

If 12312-012

(79580:100)

2 B2312-011

(79581:100)
(79581:100)

3 82311-010

(79544:100)
(79584:100)

3 K2312-009

(79585:100)
(79585:100)

3 12312-008

(79595:100)
(79595:100)
(79595:100)
(79595:100)
(79596:100)
(79596:100)
(79596:100)
(79596:100)
(79594:100)

i ,is not been rad screened.
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Project Nmgeri J. Nutli

Or«lti Mrali lM*r*d «nri to

•MB** MierJtr IwpUUi

ta*U to. Client 10
CMMnt*

1 C*nt«ln*r l»f»
0*t*(

2 AH - A«ter •(•M-120MI
2
2

5179-004 CO-H9I14M-2-)

1 AM - After 8l«M-500»l
1

5179-007 CO-«0»II*f-J-4

1 AN - A«ter GlM»-)00»l
1

5179-000 CO-I7K10M-S-4-9

1 AM - After ttlMi-500»l
1

5179-009 CO-I7W10M-J-4

1 AM • After OUM-500*!
1

5179-010 CO-I01I5H-2-J-9

1 AM - After OI«M-500»I
1

5179-011 CO-U1I5N-3-4

1 Ml • Mter Gl«M-500»i

11*1 • It. louft Jv*» 07, 1994 02i(9|N
Accewftt 10952 Project i 517.01 III C«n*MU*nU 9AI to. 5*1 ir», 0

HMttr •••>(• Lo9<ni 5179

vl«Mrf tari M towlMi

C-HitrU

AMly»U

pin/ioio/M
MIMT/909I/M
fM/904)/M
•M/IT/44
•/90M/%4
ror/9U«^«
TOC/90M/M
«OA/ia9/t4
UHO/rCLf/04

toll

•AO/WNMA/94
•AO/tdMM/M

toil

•AO/OAMMA/M
IAO/KIIIH/*4

toll

•AO/tANJM/04
•AO/KMIH/94

toll

•AD/OANNA/04
tAD/fOIIIH/04

toll

•AO/OANNA/04
MO/ICRIIH/04

toll

•AO/OAMU/M

tot«i toll«ct«<

C(*M *r«Mr

COLO
cot*
COLO
cot*
COLO
COLO
COLO
COLO
COLO

22-MT-94

1 COLO
1 COL*

Z2-MT-94

1 COLO
1 COLO

22-MAT-94

• COLO
1 COLO

Z2HWT-94

1 COLO
1 COLO

22-MY-94

1 COLO
1 COLO

22-MAT-94

f OJtO

toetlv̂  Out »)••*• to« C*l«o*ry 0*4 to t̂* M.

•«*tlv* AiwI.OiNtot* told tot* lit* (CanulMr Muter* i> Mll«d)

09-JUM
09-JUH
09-JUH
09-JUH
09-JUH
09-JUH
09-JUM
09-JUM
09-JUM

I4i]0 24-MT-94 09i10

09-JUH-94
09-JUH-94

14i40 24-NAT-94 09MO

09.JUM-94
09-JUN-94

UiM 24-NAT-94 091 10

09-JUH-94
09-JUH-94

UlOO 24-MAT-94 09MO

09-JUM-94
09-JUH-94

15iOO 24-NAT-94 09«10

09-JUM-94
09-JUN-94

15iOO 24-NAY-94 09i10

W-JUM-94

11- MOV 94 1190
19-JUH 94 1190
05-JUH 94 *190
10-HOV 94 1190
29-HAf 94 1190
19-JUH 94 1190
19-JUH 94 1190
00-JUH 94 1090
05-JUM 94 tOM

14-JUM-94 fO-II S

20 HOV-94 1190
20-MOV-94 1190

14-JUM-94 U0-n 3

20 HOV-94 1190
20-HOV-94 1190

14-JUM-94 m-U S

20-HOV-94 K190
20-HOV-94 1190

14-JUH-94 FIP-IX 3

20-HOV-94 1190
20-HOV-94 1190

14-JUN-94 riO-IK S

20-MOV-94 II »
20-MOV-94 1190

14-JUH-94 riD-M 3

20-MOV-94 R19D

tmoiiioo)
(79)94(100)
( 79)94 i 100)
(79)94t100)
(79)94i100)
(79)94(100)
(795901 100 79)91l 100)
(79592(100 79)93(100)
(79592(100 79593(100)

•2312-007

(79*13(90)
< 79411(90)

IZ312-OM

(79*24i90)
(79424i90)

•2312-009

(79*25(90)
(79*25(90)

•2312*004

(79430(90)
(79430(90)

•2312-003

(79*35i90>
(794)5)90)

•2312-002

(7941A!90)

h«i not b*«n r*d ccrvcned.

0000068
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>roject Nanaaen • J. . .

>raft« Mnel: entered and Reviewed fay>_

ianplo Header Template:

ITAS - St. Louis Juw 07, 199*
Acccuit: 10952 Project: 5J7.01 STS Consultants

Neater SMple login: 5179

02:49 pm
QAS No. 563 Rev.

Ml Revl«Mi

Ho.
CnaunU

* Container Type
)«te:

1
1
1

.179-012

Client 10

AnalyeU

C-NatrU Oatet Collected Received Out ' Shipper

Clesa Preeervetlve Anal. Due Date Hold Dete Site

tad Cetefory Red S«t>le Ho.

(Container HuabercX Filled)

RAD/ISOTH/M
RM/ISDU/OA
RAD/SCMEH/M

S COLD
S COLD
S COLD

09-JUH-9*
09-JOB-9*
09-JUH-M

20-HOV-M R19D
20-HOV-94 R19D
20-HW-M 1190

CD-S81EU-2-S •oil 22-NAT-M IStOft 24-MT-M 09<10 U-JUH-M FED-DC

(79636:90)
(79636:90)
(79636:90)

U31MXH

AH ClaM-SOOail

AH - Alter GlaM-ZSOM.

2 AH - Artier Glass-120W.
2
2

•MA/TCLr/04
EXT/TCIF/04
HG/TCLP/M
ICAP/ICLP/0*
RAO/GAMMA/M
RAD/ISOTH/04
RAD/ISOU/M
RAO/SCREEH/04
CN/9010/04
FLPT/1010/04
PAINT/9095/04
PH/9MS/M
PN/IT/04
S/9030/04
TOX/9020/04
TOC/9060/04
VQA/TCLP/04
ZERO/TCLP/04

COLO 09-JLJH-9* 01-JUH-94 R19D (796U:100)
COLD 09-JUH-94 OS-JUH-94 1190 (79644:100)
COLD 09-JUH-94 22-JOB-94 R19D (79644:100)
COLD 09-JUH-94 21-HOV-94 R19D (79644:100)
COLD 09-JUH-94 20-MOV-94 R19D (79643:100)
COLD 09-JUH-94 20-NOV-94 R19D (79643:100)
COLD 09-JUH-94 20-HOV-94 R19D (79643:100)
COLD 09-JUH-94 20-MOV-94 1190 (79643:100)
COLD 09-JUH-94 OJ-JUH-94 R19D (79645:100)
COLD 09-JUH-94 18-HOV-94 R19D (79645:100)
COLD 09-JUH-94 19-JUH-94 R19D (79645:100)
COLD 09-JUH-94 05-JUH-94 R19D (79645:100)
COLD 09-JUH-94 1B-HOV-94 R19D (79645:100)
COLD 09-JUH-94 29-NAT-94 R19D (79645:100)
COLD 09-JOH-94 19-JUH-94 R19D (79645:100)
COLD 09-JUH-94 19-JUH-94 R19D (79648:100 79651:100)
COLD 09-JUH-94 08-JUH-94 1091 (79646:100 79647:100)
COLD 09-JUH-94 05-JUH-94 109R (79646:100 79647:100)

=S«npte has not been rad mcrecnvd.
Page 3



• mi ™CHHOUXW' ANALYSIS REQUEST AND
CHAIN Of CUSTODY RECORD*COWORAT10M •

Protect Name/No. *i~i*JS*Y «.«*HT 3E Samples Shipment Date 7

Sample Teem Members 2 ̂ ^wt'^^^ l/fe^c&v Lab Destination •

RufnOeiHai Mu. 3 Lab Contact 0

Project Manager4 ffe4*Gf icat^ Protect Contact/Phone '2

Purchase Order No* 17 *>i1 -2* Carrier/Waybill No '3

Required Report Date n

Reference Document No. 51)224 0
Page 1 of ^

Bi to:5

10

'

DIME CONTAINER PEP LIIXJE



INTERNATIONAL
TECHNOLOGY
CORPORATION

Project Name

ANALYSIS REQUEST AND
CHAIN OF CUSTODY RECORD (cont.)*

Project No. 275/3

Reference Document No.30

Page 2- of z_

Samples Shipment Date y 2

DIME CONTAINER PER LINE
Sample U
Number Deecrlption/Twe

Date/Tim*16

Collected
Container17

TYP-
SemplelS
Volume

Pre-19
•emetme

RequMted Testing 20 Condition on 21 OMposal 22
Record No.

5S /wo

CDS 7^ /S*J-2 7 reef (/ox's Mill I . W *
CO S

So/c-

CO S&-7CV&AJ 3 Y So/<_ * r'r r » •»

5S '&_
55

ro-sftfc SA>-* 3 • » » -

5S TC(,P Me***

•mi
5S

/Zo ML
TCL<>

55
/2o

ID"

SS
2 So

l<10_

CO SfiiC i'^-2- 3
»f f

'$00 Toe .-. 1

t S - o - 2 - 3 SOIL

/O <9 • f • »» I «

500 </-
1 / «

r » f. r

0000071



INTlfiNATIONAL
TECHNOLOGY
CORPORATION

DATE:. Work Order No.: 5/7 /

9Y:
Condition Upon Receipt Variance Report

ITAS - St. Louis Laboratory

Preset No:. . o/
R*fcr to RFA/CQC

»T-

RFA/COC Ni

): £i •MA' - 'Not Applnblc*.

NA Noli

ICP =
(f? — No ««pte ID M MMpte «

». NA I by tab

NA v,

ID a* COMMMT do« not much wnple ID

<€

a
a If



SEMI-VOLATILE QC SUMMARY



2C
WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

01
02
03
04
05

EPA
SAMPLE NO.

CD-S78E18N23
CD-S81E5N23
SEXTBLK01
SSPK01
SBLK01

SI
(NBZ)#

90
88
94
95
99

S2
(FBP)#

88
88
88
89
88

S3
(TPH)#

82
80
80
78
82

S4
(PHL)#

23
22
38
47
48

55
(2FP)#

38
37
58
66
68

S6
(TBP)#

67
70
78
87
88

OTHER

0
0
0
0
0

TOT
OUT

0
0
0
0
0

51 (NBZ) = Nitrobenzene-d5
52 (FBP) = 2-Fluorobiphenyl
53 (TPH) = Terphenyl
54 (PHL) = Phenol-d5
55 (2FP) = 2-Fluorophenol
56 (TBP) = 2,4,6-Tribromophenol

QC LIMITS
( 35-114)
43-116)
33-141)
10-94 )
21-100)

( 10-123)

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogates diluted out

page l of 1
FORM II SV-1 1/87 R*v.



4B
SEMTVOLATILE METHOD BLANK SUMMARY

Lab Name: ITAS-ST.LOOTS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.:

Lab File ID: A4881

Date Extracted: 05/31/94

Date Analyzed: 05/31/94

Matrix: (soil/water) WATER

Instrument ID: MSA

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

SDG No.: CD-S156

Lab Sample ID: QCBLK38543

Extraction:(SepF/Cont/Sonc) SEPF

Time Analyzed: 1813

Level:(low/Bed) LOW

01
02
03
04

EPA
SAMPLE NO.

CD-S78E18N23
CD-S81E5N23
SEXTBLK01
SSPK01

LAB
SAMPLE ID

5179-005
5179-012
QCBLK38267EXT
QCSPK38543

LAB
FILE ID

A4906
A4907
A4905
A4882

DATE
ANALYZED

06/01/94
06/01/94
06/01/94
05/31/94

COMMENTS:

CM
O

page 1 of l
FORM IV SV 1/87 Rev.



5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL

Lab File ID: AA614

Instrument ID: MSA

Case No.: S17905 SAS No.: SDG No.: CD-S156

DFTPP Injection Date: 05/31/94

DFTPP Injection Time: 1440

m/e

51
68
69
70
127
197
198
199
275
365
441
442
443

ION ABUNDANCE CRITERIA

30.0 - 60.0% of mass 198
Less than 2.0% of mass 69
Mass 69 relative abundance
Less than 2.0% of mass 69
40.0 - 60.0% of mass 198
Less than 1.0% of mass 198
Base peak, 100% relative abundance
5.0 to 9.0% of mass 198
10.0 - 30.0% of mass 198
Greater than 1.00% of mass 198
Present, but less than mass 443
Greater than 40.0% of mass 198
17.0 - 23.0% of mass 442

% RELATIVE
ABUNDANCE

39.9
0.0 ( 0.0)1
61.5
0.0 ( 0.0)1
48.2
0.0

100.0
6.5
17.6
1.13
10.4
62.8
12.2 ( 19.5)2

1-Value is % mass 69 2-Value is % mass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04
05
06
07

EPA
SAMPLE NO.

SSTD050
SSTD020
SSTD160
SSTD080
SSTD120
SBLK01
SSPK01

LAB
SAMPLE ID

SSTD050
SSTD020
SSTD160
SSTD080
SSTD120
QCBLK38543
QCSPK38543

LAB
FILE ID

A4876
A4878
A4877
A4879
A4880
A4881
A4882

DATE
ANALYZED

05/31/94
05/31/94
05/31/94
05/31/94
05/31/94
05/31/94
05/31/94

TIME
ANALYZED

1456
1456
1535
1654
1733
1813
1852

r>
o
o
o

^
o

page 1 of 1
FORM V SV 1/87 Rev.



5B
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS

CALIBRATION - DECAFLCOROTRIPHENYLPHOSPHTNE (DFTPP)

Lab Naae: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

Lab File ID: AA615 DFTPP Injection Date: 06/01/94

Instrument ID: MSA DFTPP Injection Time: 1331

»/e

51
68
69
70
127
197
198
199
275
365
441
442
443

ION ABUNDANCE CRITERIA

30.0 - 60.0% of Bass 198
Less than 2.0% of Bass 69
Mass 69 relative abundance
Less than 2.0% of mass 69
40.0 - 60.0% of mass 198
Less than 1.0% of Bass 198
Base peak, 100% relative abundance
5.0 to 9.0% of Bass 198
10.0 - 30.0% of mass 198
Greater than 1.00% of Bass 198
Present, but less than Bass 443
Greater than 40.0% of Bass 198
17.0 - 23.0% of Bass 442

% RELATIVE
ABUNDANCE

36.6
0.0 ( 0.0)1
58.6
0.9 ( 1.5)1
46.2
0.0

100.0
5.9
15.5
1.33
8.7
58.7
10.6 ( 18.0)2

1-Value is % Bass 69 2-Value is % Bass 442

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04

EPA
SAMPLE NO.

SSTD050
SEXTBLK01
CD-S78E18N23
CD-S81E5N23

LAB
SAMPLE ID

SSTD050
QCBLK38267EXT
5179-005
5179-012

LAB
FILE ID

A4894
A4905
A4906
A4907

DATE
ANALYZED

06/01/94
06/01/94
06/01/94
06/01/94

TIME
ANALYZED

1346
2114
2153
2232

page l of 1
FORM V SV 1/87 Rev,



SEMI-VOLATILE DATA



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CD-S81E5N23
Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SD6 No.: CD-S156

Matrix: (soil/water) WATER

Sample wt/vol: 250.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:

Lab Sample ID: 5179-012

Lab File ID: A4907

Date Received: 05/24/94

Date Extracted: 05/31/94

Date Analyzed: 06/01/94

Dilution Factor: 1.0

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

Q EC -.A Q _'?_____ M u*^V»«r1 vtVtAvt^^l

40
40
40
40
40
40
40
40
40
40
40

200

U
U
U
U
U
U
U
U
U
U
U
U

o
o

FORM I SV-2 1/87 Rev.



TOTAL ION CHROnPTOeRBtl
Fil« >A4907 39.0-900.0 aau. 5179-012 INST«f1Sfl |LB (337.01 11

200 400 £00 800 1000

900000-

700000-

fijoooo-
'

500000- !

<
40000CH )

] «

3COOO<^

•

ZGOQOfh

100OOO-'

O'f Ayj^ w"

i

1
M

M

i

*?

I .I r

I

» .

3
2

32

i ' 4 ' 9 ' 10 ' ia

Data File: >A4907::A1
Name: 5179-012
Misc: INST*nSA;LB;537.01;TCLP

Quant Output File: ~A4907::D3
Instrument 10: MSA

BTL*13

Id File: I_ACLP::QT
Title: SEMIVOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator 10: MSA
Quant Time : 940601 23:04
Injected at: 940601 22:32

O

o

Page 1 of 3



TOTAL ION CHROHflT08Rfl«
File >fl

800000-

700000;

600000-

300000;

400000-

300000-

200000-

100000-

0-

4907 35.0-500.0 «»u. 5179-012 INST#MSB jLB|537 .01 |1

1̂ 00 ( 14(00 ( 1600 ( 1800 ( 2000 ( 2200

I
ii

i
1da

51

i
z

12 ' 14 ' 16

65

18 20

Data File: >A4907::A1
Name: 5179-012
Misc: INST*MSA;LBj5?7.01jTCLP

Quant Output File: /SA4907::D3
Instrument ID: MSA

BTL*13
O

o
Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 23:04
Injected at: 940601 22:32

Page 2 of 3



TOTPL ION
>D4907 39.0-500.0 «»u. 0179-012 INSTW1SR |LB |537 .01 |1

80OOOO-

700000;

600000-

400050-

300000-

200000-

2400 2600 2800 3000 3200
* i I m m * * l f * 1 * 1 * 1 1 » I . . . 1 I i I i til

£4 6̂ 30

Data File: >A4907::A1
Name: 5179-012
Misc: INSTfMSA;L8;537.01;TCLP

Quant Output File: ~A4907::D3
Instrument ID: MSft

BTL*13

Id File: I_ACLP::QT
Title: SEHIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 94Q523 14:49 Last Qcal Time: 940601 13:46

Operator 10: MSA
Quant Time : 940601 23:04
Injected at: 940601 22:32

Page 3 of 3



QUANT REPORT Page 1

Operator ID: MSA
Output File: AA4907::D3
Data File: >A4907::A1
Name: 5179-012
Misc: INST#MSAjLBj537.01;TCLP

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time:
In jected at:

Di lut ion Factor:
Instrument ID:

2UL INJECTION

940601 23:04
940601 22:32

4.00000
MSA

BTL*13

Last Qcal Time: 940601 13:46

Compound R.T. Q ion Area Cone Units

1)
4)
6)
19)
20)
32)
34)
39)
42)
51)
55)
56)
65)
68)
70)
71)
75)
76)
77)

*d4-l,4-Dichl'orobenzene
2-Fluorophenol
Phenol-d5

*d8-Naphthalene
Nitrobenzene-d5
4-Chloro-3-Methyl phenol

*dlO-Acenaphthene
2-Fluorobiphenyl
A20BEN2ENE
Diethylphthalate
2 ,4,6-Tr ibrornopheno 1

*dlO-Phenanthrene
Di-n-Butylphthalate
*d!2-Chrysene
Terphenyl-dl4
Butylbenzylphthalate
bis(2-Ethylhaxyl)Phthalate
»d!2-Perylene
Di-n-Octyl Phthalate

6.
4.
6.
9.
7.
ii.
14.
12.
16.
15.
16.
17.
19.
24.
21.
23.
24.
27.
26.

70
29
13
63
96
36
01
41
06
33
05
76
53
48
95
30
86
83
43

152.
112.
99.
136.
82.
107.
164.
172.
76.
149.
329.
188.
149.
240.
244.
149.
149.
264.
149.

0
0
0
0
0
0
0
0
9
0
9
0
0
0
0
0
0
0
0

91844
203125
160031
350796
279694

2035
170159
479497

144
5537

117185
254472
49201
187454
387898
3745
10679
112348
3400

20
146
89
20
175

1
20
176

B

.

.

.

.

.

.

.

00
71
12
00
91
63
00
13

.0449
1

280
20
9
20
160

1
3
20

.

.

.

.

.

.
•

.

.

99
14
00
51
00
68
76
51
00

.614

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

91
82
56
96
73
81
95
97
21
97
84
99
98
100
99
72
86
100
100

* Compound is ISTD
OS

O
O



IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CD-S78E18N23
Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

Matrix: (soil/water) WATER

Sample vt/vol: 250.0 (g/mL) ML

Level: (low/Bed) LOW

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) SEPP

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

Lab Saaple ID: 5179-005

Lab File ID: A4906

Date Received: 05/24/94

Date Extracted: 05/31/94

Date Analyzed: 06/01/94

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

« •-•— W1 •»w«»l»i«4« •.jil « -M.MJIL

40
40
40
40
40
40
40
40
40
40
40

200

U
U
U
U
U
U
U
U
U
U
U
U

o
o

FORM I SV-1 1/87 Rev.



TOTflL ION CHROttflTOGRflH

i _L

File >B4906 35.0-500.0 *»u. BT79-OOB

200

600000-

700000-

600000-

500000;

400000;

300000;

200000-

100000;

0-

JNST#f1S«|LB|B37.01 jl

1000

Data File: >A4906::A1
Name: 5179-005
Misc: INST#MSA;LB;537.01jTCLP

Quant Output File: AA49Q6::D3
Instrument ID: MSA

BTL#12

Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 22:25
Injected at: 940601 21:53

Page 1 of 3



TOTAL ION CH»OnOT06RAn
Fil« >A4906 35.0-500.0 aau. 5179-005 INSTW1S A|LB1837 .011

1ZOO 1400 1600 1800 ZOOO 8200

800000-

70000O

600000-

500000'

40000O;

30OOOO-

l ZOOOOO-

10OOOO-

£
3

14

65

16 18

Data File: >A4906::A1
Name: 9179-005
n»sc: INSTfrtSA;LB;537.01;TCLP

Quant Output File: "A4906::03
Instrument 10: MSA

BTL*12

CM

O

o

Id File: I_ACl_P: :QT
Title: SEmUOLATILE 8NA' S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 22:25
Injected at: 940601 21:53

Page 2 of 3



TOTflL ION CHROflflTOSRfin
F i l e >fl4906 35.0-500.0 *»u. 0179-008

2400 2600 2800

INST#«SB|LB|B37.01 >

3000 3200

22 30

Data Fila: >A4906::A1
Name: 5179-005
Misc: INST#MSA;LBj537.01;TCLP

Quant Output File: /NA4906::D3
Instrument ID: MSA

BTL*12

Id File: I_ACLP::QT
Title: SEMHJOLAT1LE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 22:25
Injected at: 940601 21:53

Page 3 of 3



QUANT REPORT Page 1

Operator ID: MSA
Output File: ~A4906::D3
Data File: >A4906::A1
Name: 5179-005
Misc: INST*MSA;LB;537.01;TCLP

ID File: 1_ACLP::QT
Title: SEMIVOLATILE SNA'S 2UL
Last Calibration: 940523 14:49

Ouant Rev: 7 Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

INJECTION

940601 22:25
940601 21:53

4.00000
MSA
BTL*12

Last Qcal Time: 940601 13:46

Compound R.T. Q ion Area Cone Units

1)
4)

6)
19)
20)
34)
39)
55)
56)
65)
68)
70)
71)
75)
76)
77)

•d4-l ,4-Dichlorobenzene
2-Fluorophenol
Phenol -d5
•d8-Naph the lane
Nit robenzene-d5
•dlO-Acenaphthene
2-Fluorob ipheny 1
2 ,4,6-Tr ibromopheno 1

•dlO-Phenanthrene
Di-n-Butylphthalate
"d!2-Chrysene
Terpheny l-d!4
But ylbenzylph thai ate
bis(2-Ethylhexyl )Ph the late
•d!2-Perylene
Di-n-Octyl Phthalate

6
4
6
9
7
14
12
16
17
19
24
21
23
24
27
26

.70

.30

.14

.63

.96

.01

.42

.05

.76

.53

.49

.95

.30

.86

.84

.51

152.
112.
99.
136.
82.
164.
172.
329.
188.
149.
240.
244.
149.
149.
264.
149.

0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0

93457
212751
171594
351797
286096
182259
513250
119519
260132
66319
191177
404010
5567
7773

111242
2934

20
151
93
20
179
20
176
266
20
12
20
164
2
2
20

.00

.01

.90

.00

.43

.00

.01

.75

.00

.53

.00

.10

.57

.50

.00
535

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

90
85
57
98
74
94
98
82
99
99
100
97
92
77
100
100

• Compound is ISTD

o
o

"EVENED FOR 7CLP
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6B
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: ITAS-ST.LOUIS Contract: 537-01 «C
*-»

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156 ^

Instrument ID: MSA Calibration Date(s): 05/31/94 05/31/94 O

Min RRF for SPCC(#) = 0.050 Max %RSD for CCC(*) = 30.0%

LAB FILE ID: RRF20 = A4878 RRF50 = A4876
RRF80 = A4879 RRF120* A4880 RRF160= A4877

COMPOUND

Pyridine

RRF20

1.262
Phenol * 1.764
1,4-Dichlorobenzene * 1.500
2-Methylphenol
4-Methylphenol
N-Nitroso-Di-n-Propylamine_-
Hexachloroethane
Nitrobenzene

1.246
1.304
0.887
0.661
0.355

2-Nitrophenol * 0.273
2,4-Dichlorophenol * 0.296
Hexachlorobutadiene * 0.144
4-Chloro-3-Methylphenol * 0.292
Hexachlorocyc lopentadiene # 0.332
2,4,6-Trichlorophenol * 0.343
2,4, 5-Trichlorophenol
Acenaphthene * 1.228
2,4-Dinitrophenol #
4-Nitrophenol #
2 , 4-Dinitrotoluene
N-Nitrosodipheny lamine ( 1 ) _*
Hexachlorobenzene

0.508
' 0.548
0.246

Pentachlorophenol *
Fluoranthene * 1.259
Di-n-Octyl Phthalate * 3.637
Benzo(a)Pyrene * 1.849

Nitrobenzene-d5
2-Fluorobiphenyl
Terpheny 1 -dl 4
Phenol -d5
2-Fluorophenol
2,4, 6-Tribromophenol

0.358
1.204
0.968
1.553
1.172
0.200

RRF50

1.097
1.749
1.454
1.241
1.312
0.912
0.639
0".344
0.272
0.302
0.139
0.299
0.353
0.366
0.445
1.280
0.246
0.270
0.539
0.554
0.246
0.124
1.286
3.981
1.920

0.351
1.245
1.015
1.551
1.154
0.215

RRF80

1.038
1.724
1.439
1.209
1.342
0.952
0.635
0.350
0.283
0.302
0.136
0.308
0.347
0.370
0.452
1.252
0.286
0.286
0.534
0.539
0.237
0.148
1.258
4.086
1.948

0.355
1.230
1.062
1.556
1.160
0.213

RRF120

1.145
1.750
1.357
1.213
1.214
0.931
0.552
0.337
0.274
0.296
0.126
0.309
0.332
0.358
0.444
1.187
0.296
0.297
0.519
0.537
0.229
0.160
1.206
3.912
1.880

0.347
1.178
1.109
1.538
1.111
0.202

RRF160

1.132
1.812
1.337
1.158
1.113
0.853
0.529
0.349
0.283
0.300
0.130
0.309
0.341
0.359
0.448
1.167
0.299
0.294
0.516
0.530
0.227
0.157
1.189
3.855
1.903

0.357
1.159
1.103
1.482
1.106
0.198

RRF

1.135
1.760
1.417
1.213
1.257
0.907
0.603
0.347
0.277
0.299
0.135
0.303
0.341
0.359
0.447
1.223
0.282
0.287
0.523
0.542
0.237
0.147
1.240
3.894
1.900

0.354
1.203
1.051
1.536
1.141
0.206

RSD

7.3
1.8*
4.8*
2.9
7.4
4.2^
9.7
2.0
2.0*
1.0*
5.3*
2.5*
2.7|
2.9*
0.8
3.8*
8.7#
4.2#
2.5
1.7*
3.8

3.3*
4.3*
2.0*

1.3
3.0
5.7
2.0
2.6
3.8

FORM VI SV-1 1/87 Rev.



QUANT REPORT Page

Operator ID: MSJ
Output File: ~A4878::D3
Date File: >A4878::A3
Name: SST0020
Misc: INST#MSA;LB;SUO;44-94

Quant Rev: 7 Quant Time:
Injected at:

Dilut ion Factor:
Instrument ID:

ID File: I_ACLP::QT
Title: SEMIVOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49

940531 16:47
940531 16:15

1.00000
MSA
BTL* 3

Last Qcal Time: 940531 14:56

Compound R.T. Q ion Area Cone Units

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
38)
39)
41)
42)
43)

•d4-l ,4-Dichlorobanzene
N- N I TROSOO 1 METHYL AM I NE
Pyr idine
2-Fluorophenol
ANILINE
Phenol -d5
Phenol
bis(-2-CMoroethyl )Ether
2-Ch loropheno 1
1 ,3-Dichlorobenzena
1 ,4-Otchlorobenzene
Benzyl Alcohol
1 ,2-Oichlorobenzene
2-Methyl phenol
bis(2-chloro2propyl )Ether
4-Methyl phenol
H-Ni t rosodi-n-Propy lamina
Hexech lor oe thane
•d8-Naph the lane
Nit robenzene-d5
Nitrobenzene
Isophorone
2-Ni t ropheno 1
2,4-Dimethylphenol
bis (2-Ch lor oethoxy) Methane
2 ,4-Dichlorophenol
1 ,2 ,4-Tr ichlorobenzene
Naphthalene
4-Chloroani 1 me
Hexach lorobu tad iene
4- Chloro-3-Methyl phenol
2-Methyl naphtha Iene
•dlO-Acenephthene
Hexach lorocycl open ted iene
2 ,4,6-Tr ich loropheno 1
2-Ch loronaph the lane
2-Fluorob ipheny 1
Dimethyl Phthalate
AZOBENZENC
Acenaph thy Iene

6.
2.
2.
4.
6.
6.
6.
6.
6.
6.
6.
7.
7.
7.
7.
7.
7.
7.
9.
7.
a.
8.
8.
9.
9.
9.
9.
9.
9.
10.
11.
11.
14.
11.
12.
12.
12.
13.
15.
13.

72
45
50
25
03
07
09
23
27
58
75
08
06
40
47
77
70
81
64
95
00
60
75
00
22
37
53
68
90
06
24
42
02
85
19
62
41
52
90
65

152.
74.
79.
112.
93.
99.
94.
93.
128.
146.
146.
108.
146.
108.
45.
108.
70.
117.
136.
82.
77.
82.
139.
107.
93.
162.
180.
128.
127.
225.
107.
141.
164.
237.
196.
162.
172.
163.
76.
152.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
9
0

94227
32582
59449
55225
97322
73158
83086
69513
67176
70475
70691
38980
68991
58710
14806
61421
41798
31133
375578
67199
66636
126613
51193
53752
87762
55601
59736
190529
90481
27111
54851
102459
208979
34714
35790
124272
125817
146021
168695
202752

20
10
11
10
9
10
10
10
10
10
10
9
10
10
10
9
9
10
20
10
10
9
10
9
10
9
10
10
9
10
9
9
20
9
9
9
9
9
9
9

.00

.20

.50

.15

.70

.01

.08

.28

.05

.18

.32

.94

.19

.05

.40

.94

.73

.34

.00

.19

.30

.77

.03

.99

.05

.80

.38

.04

.97

.41

.75

.98

.00

.41

.36

.50

.67

.37

.74

.57

UGxML
UGxML
UGXML
UGxML
UGXML
UGxML
UGXML
UGxML
UGxML
UGxML
UGxML
UGXML
UGxML
UGXML
UGxML
UGXML
UGXML
UGXML
UGxML
UGXML
UGxML
UG/ML
UGXML
UGXML
UGXML
UGXML
UGxML
UGxML
UGxML
UGXML
UGxML
UGXML
UGxML
UGXML
UGXML
UGXML
UGxML
UGxML
UGXML
UGXML

92
97
92
82
75
56
64
79
86
97
92
58
96
92
66
60
99
99
97
72
84
87
67
85
85
91
98
99
83
97
72
92
95
98
99
96
99
95
73
96



QUANT REPORT Page 2

Operator ID: MSJ
Output File: AA4878::D3
Data File: >A4878::A3
Name: SSTD020
Misc: INST#MSA}LBjSU0144-94

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

2UL INJECTION

940531 16:47
940531 16:15

1.00000
MSA
BTL* 3

O
o
O
O
O

Last Qcal Time: 940531 14:56

Compound R.T. Q ion Area Cone Uni ts

44)
46)
49)
50)
51)
52)
53)
55)
56)
58)
59)
60)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
60)
81)
82)
83)

2,6-Dinitrotoluene
Acenaphthene
Dibenzof uran
2 ,4-Din it ro toluene
Diethylphthalate
4Ch loropheny 1-pheny let her
Fluorene
2,4,6-Tr ibromopheno 1
»dlO-Phenan throne
N-Ni tro sod ipheny lamina
4- Bromopheny 1-pheny let her
Hexach lorobenzene
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluoranthene
BENZIDINE
*dl2-Chrysene
Pyrene
Terpheny l-d!4
Buty Ibenzylphtha late
3,3 '-Dichlorobenzidine
Benzo (a) Anthracene
Chrysene
bis(2-Ethylh«xyl)Phthalate
«d!2-Perylene
Di-n-Octyl Phthalate
Benzo (b)Fluor ant hene
Benzo (k)Fluo ran then*
Benzo (a )Pyrene
Indeno(l,2 ,3-cd) Pyrene
DibenzCa ,h) Anthracene
Benzo Cg ,h,i)Perylene

13.62
14.10
14.55
14.61
15 . 35
15.51
15.41
16.03
17.77
15.83
16.73
16.78
17.82
17.95
18.42
19.53
20.83
21,30
24.49
21.38
21.94
23.30
24.49
24.46
24.54
24.86
27.82
26.42
27.00
27.07
27.70
29.96
30.03
30.51

165.0
153.0
168.0
165.0
149.0
204.0
166.0
329.9
188.0
169.0
248.0
283.7
178.0
178.0
167.0
149.0
202.0
184.0
240.0
202.0
244.0
149.0
252.0
228.0
228.0
149.0
264.0
149.0
252.0
252.0
252.0
276.2
278.0
276.0

38622
128347
173501
53045
146270
63663
141509
20853
357177
97916
37269
43999
213445
217828
214590
297224
224862
91412
308657
237366
149563
129073
76362
200694
180076
191775
178510
324603
180479
177055
165001
138721
141503
147012

9.49
9.60
9.60
9.41
9.57
9.58
9.63
9.27
20.00
9.90
9.93
10.00
9.85
9.94
9.64
9.61
9.79
9.98
20.00
9.33
9.54
9.24
9.45
9.43
9.49
9.39
20.00
9.14
9.55
9.59
9.63
8.99
9.18
9.49

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

78
96
93
61
92
74
96
84
99
97
97
98
98
98
90
98
99
100
100
99
99
82
85
99
98
86
100
100
98
98
99
93
97
100

* Compound is ISTD



TOTAL ION CHftOTtflTOeRAfl
Fil« >R4878 39.0-900.0 «*u. SSTD02P JNST*nSB|LB|SV0144-!

TIC
zpo t 4po ( *oo ( aoo ( 1000

909000

700OOO

tOOOQO

5OOOOQ

•

aooooô

»

3

L
- - - j - - - - i

Pr
2
E

S* 1314 T

Tl# ?ffii
I

0

9
33

30 1
31 3i as3* ,

I 111
* ' 4 ' 10 ' ia

0«t« Fil«:
N«m«: SST0020
Mi«c: INST*MSA;LB;SUO144-94

Quant Output File: AA4878::D3
Instrument ID: MSA

BTLf 3

Id File: I_ACLP::QT
Title: SEMIVOLATILE BNA'S 2UL INJECTION
Lest Celibretion: 940523 14:49 Lest Qcel Time: 940531 14:56

Operetor 10: MSJ
Quent Time : 940531 16:47
Injected et: 940531 16:15

Pege 1 of 3



TOTAL ION CHROflflTOeRflM
File >A4878 38.0-000.0 «mu. SSTD020

TIC

800000-

700009

600000-

INST#t1Sfl |LB|SV0144-

,1.gic!0. i A4!0.0, i .1.6.99 i A9,0.0.......g.°i°,9......g.ai9°.

12.0 13.0 14 0 16.0 16.0 17.0 16.0 19.0 20.0 21.0 22.0

o
o

Data File: >A4878::A3
Name: SSTD020
ttiac: !NSTfMSAjLB;SU0144-94

Quant Output File: Â4878::D3
Instrument ID: MSA

BTL* 3

Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSJ
Quant Time : 940531 16:47
Injected at: 940931 16:19

Page 2 of 3



TOTAL ION CHftOIMTO«ftmi
39.0-900.0

3400 Z*OO

. SSTDOHO
TIC

Z800 3000

IHSTftlSB |LB ISV0144-

3200 . 3400

9000004

7000OM

SOOOOW

4AAAOCMIr WWW I

3OOOOOH

i 71

77

tt 24 « z'e "30

Data Fil«: >A4879::A3
NBM: SST0020
Mi»c: INST*nSA;LB;SO0144>94

Quant Output File: ̂ A4878::D3
Instrument 10: MSA

BTL* 3

Id File: I_ACLP::QT
Title: SCniUQLATILE BNA'S 2UL INJECTION
Laat Calibration: 940923 14:49 Last Qcal Time: 940931 14:96

Operetor ID: MSJ
Quant Tine : 940531 16:47
Injected at: 940931 16:19

Page 3 of 3



Operator ID: MSJ
Output File: ̂ 4876 ::D3
Data File: >A4876::A3
Name: SSTD050
Misc: INST*MSA;LB;S00143-94

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL
Last Calibration: 940923 14:49

QUANT REPORT

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

Page 1

940531 15:29
940531 14:56

1.00000
MSA
BTL* 1

INJECTION
Last Qcal Time: 940524 11:37

o
o

Compound R.T. Q ion Area Cone Units

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

»d4-l ,4-Dich lorobenzene
N-N I TROSOD I METHYLAM I NE
Pyr idine
2-Fluoropheno 1
ANILINE
Phenol-d5
Phenol
bis(-2-Chloroethyl ) Ether
2-Chlorophenol
1 ,3-Dich lorobenzene
1,4-Dich lorobenzene
Benzyl Alcohol
1 ,2-Dich lorobenzene
2-Methylphenol
bisC2-chloro2propyl )Ether
4-Methy Ipheno 1
N-Ni t rosod i-n-Propy lamine
Hexach loroe thane

•d8-Naphthalene
Nit robenzene-d5
Ni t robenzene
Isophorone
2-Ni t rophenol
2 , 4-Di me thy Ipheno 1
Benzoic Acid
b is(2-Ch loroethoxy )Methane
2 ,4-Dich loropheno 1
1 ,2 ,4-Trich lorobenzene
Naphthalene
4-Chloroani 1 ine
Hexach lorobu tad iene
4-Chloro-3-Methyl phenol
2-Me thy 1 naphtha Iene
•dlO-Acenaphthene
Hex achlorocycl open tad iene
2 ,4,6-Tr ich loropheno 1
2,4,5-Trichlorophenol
2-Chloronaph the Iene
2-Fluorob ipheny I
2-Ni t roani 1 ine

6.
2,
2.
4,
6.
6.
6.
6.
6.
6,
6.
7.
7.
7.
7.
7.
7.
7.
9.
7.
8.
8.
8.
9.
9.
9.
9.
9.
9.
9.
10.
11.
11.
14,
11.
12,
12.
12,
12,
12

,71
.45
,49
,25
04
,07
,11
.23
,28
,59
,75
.09
06
,40
48
,78
71
,81
64
97
02
61
76
,02
45
23
38
,54
69
,91
,07
,25
43
,02
,85
.20
,29
.63
.42
.96

152.
74.
79.
112.
93.
99.
94.
93.
128.
146.
146.
108.
146.
108.
45.
108.
70.
117.
136.
82.
77.
82.
139.
107.
122.
93.
162.
180.
128.
127.
225.
107.
141.
164.
237.
196.
196.
162.
172.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0

85505
72498
117242
123398
227713
165744
186909
153327
151655
157106
155459
88970
153609
132592
32295
140209
97447
68324
343693
150932
147975
296353
116799
123040
68324
199747
129854
131603
434232
207541
59563
128641
234843
187229
82623
85658
104126
292863
291303
84760

20
23
25
23
25
23
21
23
24
24
24
21
25
24
20
23
22
23
20
23
23
24
24
24
18
23
25
25
24
25
25
25
25
20
24
24
25
25
24
23

•

.

.

•

•

•

•

•

•

.

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

.

•

•

•

.
•

•

00
99
69
90
84
58
56
92
39
82
47
47
44
31
33
84
87
23
00
30
48
13
19
05
23
52
59
31
92
66
81
24
99
00
52
61
28
12
99
06

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

91
96
94
81
72
55
62
76
86
93
94
65
96
90
65
62
99
98
97
72
83
87
67
89
94
82
92
99
98
82
98
73
93
94
98
99
93
95
98
93



QUANT REPORT Page 2

Operator ID: MSJ
Output Fil«: AA4876::03
Data Fila: >A4876::A3
Name: SSTO05Q
Misc: INST*MSA;LB;SUOJ.43-94

Quant Rev: 7 Quant Tina!
Injected at:

Dilution Factor:
Instrument ID:

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49

940531 15:29
940531 14:56

1.00000
MSA
BTL* 1

Last Qcal Tina: 940524 11:37

Compound R.T. Q ion Area Cone Units

41) Dimethyl Phthalata
42) AZQBEHZCNE
43) Acenaphthylene
44) 2 ,6-Dinit rotoluene
45) 3-Ni t roani 1 ine
46) Acenaph thane
47) 2,4-Dini trophenol
48) 4-Ni trophenol
49) Dibenzofuran
50) 2 ,4-Dinitrotoluene
51) Oiethylphthelate
52) 4Ch loropheny 1-pheny lather
53) Fluorene
54) 4-Ni t roan i 1 ine
55) 2,4,6-Tr ibromophenol
56) •dlO-Phenanthrene
57) 4,6-Dini t ro-2-Methy Ipheno 1
58) N-Ni t rosod ipheny lamine
59) 4-Bromopheny 1-pheny lather
60) Hexach lorobenxene
61) Pentachlorophenol
62) Phenanthrene
63) Anthracene
64) Carbazole
65) Di-n-Butylphthalete
66) Fluoranthene
67) BENZIOINE
68) «d!2-Chrysene
69) Pyrene
70) Terphenyl-dl4
71) Butylbenzylphthalate
72) 3 ,3 ' -Dichlorobenz idine
73) Benzo(a)Anthracene
74) Chrysene
75) bis(2-Ethylhexyl)Phthalate
76) *dl2-Perylane
77) Di-n-Octyl Phthalate
78) Benzo(b)Fluoranthene
79) Benzo(k )Fluoranthene
80) Benzo(e)Pyrene
81) Indenod ,2 ,3-cd)Pyrene

13.54 163.0
15.91 76.9
13.65 152.0
13.64 165.0
14.02 138.0
14.11 153.0
14.29 184.0
14.62 65.0
14.55 168.0
14.63 165.0
15.37 149.0
15.51 204.0
15.42 166.0
15.57 138.0
16.04 329.9
17.77 188.0
15.65 198.0
15.83 169.0
16.73 248.0
16.79 283.7
17.35 266.0
17.84 178.0
17.96 178.0
18.44 167.0
19.54 149.0
20.85 202.0
21.31 184.0
24.50 240.0
21.39 202.0
21.94 244.0
23.31 149.0
24.51 252.0
24.47 228.0
24.56 228.0
24.86 149.0
27.83 264.0
26.43 149.0
27.02 252.0
27.09 252.0
27.72 252.0
29.99 276.2

348992
387815
474578
91198
115690
299470
57555
63167
404686
126226
342471
148818
329053
130310M
50358
327547
82563
226690
86007
100919
50759
496644
502336
510456
709158
526336
209954
270065
556029
342567
305374
176658
465062
414739
446365
153580
764266
406578
397069
368494
331919

25.80
25.27
25.41
26.39
26.31
25.35
24.99
23.49
25.14
26.19
25.97
26.24
26.26
27.42
27.02
20.00
24.27
24.98
24.77
24.95
21.21
25.51
25.32
26.50
25.98
27.36
54.11
20.00
25.63
26.06
24.66
29.61
26.44
26.56
24.93
20.00
40.04
41.86
41.66
41.52
43.54

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UGxttL
UGXML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UGXML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

94
72
96
77
79
94
72
84
93
66
94
74
97
63
81
98
73
97
99
99
99
98
99
90
98
98
100
100
98
98
85
89
98
97
83
100
100
98
98
99
69



QUANT REPORT Page

Operator ID: MSJ
Output File: "£4876:: 03
Data File: >A4876: :A3
Name: SSTD050
Misc: INST#MSA;LBjSV0143-94

•

ID File: I ACLP: :QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 94092? 14:

Compound

B2) Dibenz (a ,h ) Anthracene
83) Benzo (g ,h , i )Pery lene

Quant Rev:

2UL INJECTION
49

R.T.

30.05
30.54

7 Quant Time:
In jected at :

Di lut ion Factor :
Instrument ID:

Last Qcal Time:

Q ion Area

278.0 331681
276.0 333111

940531
940531

1
MSA
BTLf 1

940524

Cone

45.00
43.15

15 : 29
14:56
.00000

11:37

Units

UG/ML
UG/ML

CO
CM
0
e>
o
c

q

98
100

* Compound is ISTD



Torot ION
r JJe >f»4876 39.0-900.0 *au. SSTPOSO IKSTfHSfl|LB|SVB143-'

ZOO 400 tOO BOO 1000
, I . . . . I . .»ml .« . 1 . I . . . , | . t . . l i . , . | . . t l | . ...1. . . . I j . . . I,

12

CM

O

Data Fil«: >A4876::A3
Name: SSTD050
disc: INST*f1SA;LB;SU0143-94

Quant Output File: "A4876::D3
Instrument ID: MSA

BTL* 1

Id File: I_ACLP::QT
Title: SB1IUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940923 14:49 Last Qcal Time: 940924 11:37

Operator 10: MSJ
Quant TIM : 940931 19:29
Injected ett 940931 14:96

Page 1 of 3



TOTPL ION CHROMflTOeRPH
Film >P4876 39.0-900.0 MU. SSTDOBO INST#f1Sfl|LB|SV0143̂ !

1400 . 1600 . 1600 2000 2800

900000-

800000-

12.0 13.0 14.0 16.0 16.0 17.0 18.0 1<9.0 20.0 21.0 22.0

CM
O
O

o
o

Data F i l e : >A4976::A3
Name: SSTD050
Misc : INST*MSA;LBjSU0143-94

Quant O u t p u t F i l e : /NA4876::D3
Ins t rument ID: MSA

BTL* 1

Id File: I_ACLP::QT
Title: SEMIUOLATILE SNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940924 11:37

Operator ID: MSJ
Quant Time : 940931 19:29
Injected at: 940931 14:96

Page 2 of 3



TOTAL ION CHROfMTOeRWI
Fjl« >A4876 39.0-900.0 «*u. SSTDOBO INSTfnSR|LB|SV0143-<

TIC
3400 Z*OO Z0OO 3000 3300 3400

•OOOOO

•OOOOO

7OOOOO

4OOOOO

500000-

4OOOOO1

300000

tooooo

1 OOOOO

A^

3

I

2

1

2

n

1
44

79 77
4
2
\ 7«

> 80
A*

•1

I 83

a"< ' 30

CM

0«t« Fil«: >A4876::A3
N«m«: SST0050
tltsct INST«f1SA;LB;SU0143-94

Quant Output File:
Instrument ID:

Id FiU: I_ACLP: :QT
Titl«: Sen I VOLATILE BNA'S 2UL INJECTION
L*»t Calibration: 940923 14:49 Last Qcal Tima:

"A4676::D3
MSA

BTL* 1

940524 11:37

Operator 10:
Quant Tiew : 940531 15:29
Injected at: 940531 14:56

Page 3 of 3



QUANT REPORT Page

Operator ID: MS3
Output F i les /SA4879::D3
Data File: >A4879::A3
Name: SSTD060
Misc: lNST*MSA;LB;SU0145-94

ID File: I_ACLP::QT
Title: SEMIUQLATILE BNA'S 2UL
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

INJECTION

940531 17:27
940531 16:54

1.00000
MSA
BTL* 4

CM»^<

O
o

Last Qcal Time: 940531 14:56

Compound R.T. Q ion Area Cone Units

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

*d4-l ,4-Dich lorobenzene
N- N I TROSOD I METHYL AM I NE
Pyr id ine
2-Fluorophenol
ANILINE
Phenol-d5
Phenol
bis(-2-Chloroethyl ) Ether
2-Ch lorophenol
1 , 3-D ich lorobenzene
1 ,4-Dich lorobenzene
Benzyl Alcohol
1,2-Dich lorobenzene
2-Methy Iphenol
bis(2-chloro2propyl)Ether
4-Methylphenol
N-Ni t rosod i-n-Propy lamina
Hexachloroethane

*d8-Naphthalene
Ni t robenzene-d5
Nit robenzene
Isophorone
2-Ni t rophenol
2 ,4-Di me thy Iphenol
Benzoic Acid
b i s (2-Chlo roe thoxy)Me thane
2 ,4-Dich loropheno 1
1 , 2, 4-Tr ich lorobenzene
Naphtha lene
4-Chloroan i 1 ine
Hexach lorobutad iene
4-Chloro-3-Me thy Iphenol
2-Methyl naphtha lene
*dlO-Acenaphthene
Hexach lorocycl open tad iene
2 , 4, 6-Trich lorophenol
2,4,5-Trich lorophenol
2 -Chloron aphtha lene
2-Fluorob iphenyl
2-Ni t roani 1 ine

6.72
2.46
2.50
4.25
6.05
6.10
6.12
6.25
6.29
6.59
6.76
7.11
7.07
7.41
7.49
7.80
7.74
7.81
9.65
7.98
8.03
8.64
8.77
9.03
9.55
9.24
9.39
9.54
9.70
9.92
10.07
11.25
11.43
14.03
11.85
12.21
12.29
12.64
12.43
12.98

152.0
74.0
79.0
112.0
93.0
99.0
94.0
93.0
128.0
146.0
146.0
108.0
146.0
108.0
45.0
108.0
70.0
117.0
136.0
82.0
77.0
82.0
139.0
107.0
122.0
93.0
162.0
180.0
128.0
127.0
225.0
107.0
141.1
164.0
237.0
196.0
196.0
162.0
172.0
65.0

98095
144405
203612
227584
421049
305343
338290
273380
278874
284839
282300
175136
275749
237175
59932
263307
186844
124585
402153
285258
281554
573146
227987
237501
167069
382838
243169
243854
799780
392388
109370
247954
435903
219910
152818
162694
198969
532906
540836
167326

20.00
43.41
37.84
40.19
40.29
40.15
39.44
38.85
40.07
39.51
39.57
42.90
39.12
38.98
40.44
40.92
41.78
39.74
20.00
40.38
40.65
41.32
41.71
41.24
52.24
40.95
40.01
39.59
39.35
40.40
39.23
41.18
39.66
20.00
39.37
40.43
40.67
38.73
39.52
42.02

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML-
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

91
97
90
81
75
56
64
79
84
94
94
64
94
92
63
60
99
98
97
73
83
88
66
90
91
86
91
96
98
81
97
72
92
97
93
98
91
95
98
95



QUANT REPORT Page 2

Operator 10: MSJ
Output File: /SA4879::03
Data Tile: >A4879::A3
Neme: SST0060

INST*MSA;LB;SU0145-94

ID File: I_ACLP::QT
Title: SEMIVOLATILE SNA'S 2UL
Last Calibration: 940923 14:49

Quant Rev: 7 Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

INJECTION

940531 17:27
940531 16:54

1.00000
MSA
BTL* 4

Lest Qcal Time: 940531 14:56

CM

Compound R.T. Q ion Area Cone Units

41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)

Dimethyl Phthalate
AZOBENZENE
Acenaph thy lane
2 ,6-Dini t roto luene
3-Ni t roan t 1 me
Acenaph thane
2 ,4-Din it ropheno 1
4-Ni t ropheno 1
Dibenzof uren
2 ,4-Din it roto luene
Diethylphthalate
4Chloropheny 1-phenyl ether
Fluorene
4-Ni t roan i 1 ine
2 ,4,6-Tr ibromopheno 1

•dlO-Phenanthrene
4,6-Dmi tro-2-Methyl phenol
N-Ni t rosodipheny lamina
4-Bromopheny 1-phenyl ether
Hexech lorobenzene
Pen t ach 1 o ropheno 1
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalete
Fluoranthene
BCNZ1DINE
•d!2-Chrysene
Pyrene
Terphenyl-dl4
Butylbenzylphthalate
3 ,3 ' -Dichlorobenz idine
Benzo (a) Anthracene
Chrysene
bis(2-Ethylhexyl ) Phthalate
•d!2-Perylene
Di-n-Octyl Phthalate
Benzo (b)Fluo ran thane
Benzo (k)Fluo ran thane
Benzo (a)Pyrene
Indenod ,2 , 3- cd) Pyrene

13.
15.
13.
13.
14.
14.
14.
14.
14.
14.
15.
15.
15.
15.
16.
17.
15.
15.
16.
16.
17.
17.
17.
18.
19.
20.
21.
24.
21.
21.
23.
24.
24.
24.
24.
27.
26.
4.

27.
27.
30.

55
92
66
66
04
12
30
64
57
65
38
53
43
61
05
77
68
86
74
81
36
84
98
46
55
85
32
50
41
96
32
52
49
58
87
84
44
04
10
74
01

163.
76.
152.
165.
138.
153.
184.
65.
168.
165.
149.
204.
166.
138.
329.
188.
198.
169.
248.
283.
266.
178.
178.
167.
149.
202.
184.
240.
202.
244.
149.
252.
228.
228.
149.
264.
149.
252.
252.
252.
276.

0
9
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

657060
722603
861640
167854
217510
550824
125802
125718
753588
234894
647677
271305
602496
237481
93580
380474
159882
410174
154292
180639
112704
904159
918641
937286
1324197
957137
363579
286164
1000451
607942
569333
296583
822897
719636
825970
173209
1415638
749733
680841
674687
642577

40
39
38
39
40
39
46
42
39
39
40
38
38
38
39
20
41
38
38
38
47
39
39
39
40
39
37
20
42
41
43
39
41
40
43
20
41
40
38

.07

.66

.64

.18

.02

.15

.52

.36

.64

.61

.25

.80

.97

.79

.55

.00

.68

.94

.61

.52

.79

.18

.36

.52

.19

.14

.27

.00

.45

.87

.99

.61

.75

.94

.66

.00

.06

.88

.01
40.59
42.91

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

95
72
94
80
73
95
72
86
90
08
92
75
96
bl
63
ye
75
95
98
99
99
99
98
90
98
98
100
100
97
96
84
90
98
98
81
100
100
99
98
97
91



QUANT REPORT Page

Operator ID: MSJ
Output File: AA4879::D3
Data File: >A4879::A3
Name: SSTD080
Misc: INST*MSAjLB;SVJ0145-94

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time: 940531 17:27
Injected at: 940531 16:54

Dilution Factor: 1.00000
Instrument ID: MSA

BTL# 4

2UL INJECTION
Last Qcal Time: 940531 14:56

Compound •R.T. Q ion Area Cone Units

82) OibenzCa,n)Anthracene
83) Benzo(g,h,i)Perylene

* Compound is ISTD

30.07 278.0
30.57 276.0

609716
630087

40.75
41.93

UG/ML
UG/ML

97
100

0>

<=>
O
o
o
o



TOTAL ION
File >R487* 35.P-900.0 a»u. SSTPQ80 IN5TfflSfl|LB|SV014B-<

TIC
ZOO 400 *00 800 1000

1300000-

140OOOO-

1100OOO

1000000

90000O
.

tooooo-
700OOO-

.

tooooo-

SOOOOO-

4OOOOO-
•

30000O-

ZOOOOO-

1OOOOO-

(V

Z9

8 ^
1 13

J1 ", i i

.
4

II

111
m.

6

14

z

.9

\

*9 -i

i a:
z

i ™

33

30

31 :

i
1

10

33̂

•

«

Date File: >A4879::A3
: SSTOOBO
: INSTfrtSA;LB;SUOl45-94

Quant Output File: AA4879::D3 o
Inatrument ID: MSA C)

8TL* 4 «>

Id Fil«: I_ACLP::QT
TitU: SEPIIUOLftTILE SNA' S 2UL INJECTION
L««t Calibration: 940923 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSO
Quant Ti*« : 940931 17:27
Injected et: 940531 16:54
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TOTAL ION CHROMfiTOSRPtl
Film >«4879 33.0-800.0 AMU. SST0080

1300000-

1200000-

1100000-

1000000-

500000-

800000-

700000-

60000O

600000-

40000&

300000-

200000-

100000-

0-

INSTfflSfl|LB|SV0145-<

1200 ^ A4,0.? , 160° 1800 2000 2200

46

49

47

69

6*3 « 66

0 13.0 14.0 i^.O 16.0 17.0 18.0 19.0 20.0 21.0 22.0
CO

Data File: >A4879::A3
Name: SST0080
discs INST*MSAjLB;Sy0145-94

Quant Output File: /*A4879::D3
Instrument ID: MSA

BTL* 4

Id File: I_ACLP::QT
Title: SEM1OOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSJ
Quant Time : 940531 17:27
Injected at: 940531 16:54
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TOTAL ION CMftOIMTOeftMt
File >A4879 35.0-900.0 ami. SSTD080 INSTfTSfl |LB |SVQ140-<

1300OOO-

1200OOO

1100000

100OOOO-

90COĈ

800OOO-

70OOOO4I

«oooooj

50OOOO-

4000OO-

3OOOOO-

100OOO-
•f

2400 2«OO 2800 3000 3200 3400

7' 77
•~

71

2
§

, |
e 24

3

»
79

.

80
1 88

i
2

L
»3

28 ' 30

CM
CO
o
o
o

0«t« FiU: >A4879::A3
N«m«: SSTD080
Mi»c: INST*t1SA;LB;SOO 145-94

Quant Output File: yvA4879::03
Instrument ID: MSA

BTL* 4

Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Le»t Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSJ
Ouent Time : 940531 17:27
Injected at: 940531 16:54
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QUANT REPORT Page 1

Operator ID: MSJ Quant Rev: 7 Quant Time:
Output File: ^A4880::D3 Injected at:
Data File: >A4880::A3 Dilution Factor:
Name: SSTD120 Instrument ID:
Misc: INST*nSA;LB;SV0146-94

ID File: I ACLP: : QT
Title: SEMI VOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

Compound

*d4-l,4-Dichlorobenzene
N-N I TROSOD I METHYLAM I NE
Pyridine
2-Fluorophenol
ANILINE
Phenol-d5
Phenol
bis(-2-Chloroethyl)Ether
2-Ch loropheno 1
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl Alcohol
1 ,2-Dich lorobenzene
2 -Me thy 1 phono 1
bis(2-chloro2propyl ) Ether
4-Methylphenol
N-Ni t rosodi-n-Propy lamine
Hexachloroethane

»d8-Naphthalene
Nitrobenzene-d5
Nitrobenzene
Isophorone
2-Nitrophenol
2 ,4-Di methyl phenol
Benzoic Acid
b is (2-Chlo roe thoxy)Me thane
2 ,4-Dich lorophenol
1,2, 4- Trich lorobenzene
Naphthalene
4-Chloroani 1 ine
Hexachlorobutadiene
4-Chloro-3-Methyl phenol
2 -Me thy I naphthalene

*dlO-Acenaphthene
Hexachlorocyc lopentadiene
2,4,6-Trich lorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Fluorobipheny I
2-Ni t roani 1 ine

R.

6.
2.
2.
4.
6.
6.
6.
6.
6.
6.
6.
7.
7.
7.
7.
7.
7.
7.
9.
8.
8.
8.
8.

. 9.
9.
9.
9.
9.
9.
9.
10.
11.
11.
14.
11.
12.
12.
12.
12.
13.

T.

72
46
50
26
06
11
15
27
31
59
76
12
08
42
49
82
76
82
66
00
04
66
78
04
64
26
41
55
72
93
08
26
44
04
86
21
30
65
44
00

Q ion

152.
74.
79.
112.
93.
99.
94.
93.
128.
146.
146.
108.
146.
108.
45.
108.
70.
117.
136.
82.
77.
82.
139.
107.
122.
93.
162.
180.
128.
127.
225.
107.
141.
164.
237.
196.
196.
162.
172.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0

Area

102657
217811
352744
342092
662464
473804
538832
416176
429651
416041
418048
284607
404458
373508
91782
373970
286642
169997
433619
451961
43788?
920263
355834
369785
309866M
612072
385213
370978
1213736
625119
163506
402090
675397
239567
238462
257550
319219
838815
846558
275988

940531
940531

1
MSA
BTL* 5

940531

Cone

20
62
62
57
60
59
60
56
58
55
56
66
54
58
59
55
61
51
20
59
58
61
60
59
89
60
58
55
55
59
54
61
56
20
56
58
59
55
56
63

.00

.56

.65

.73

.58

.53

.03

.52

.99

.14

.00

.61

.83

.66

.18

.54

.25

.81

.00

.34

.64

.53

.37

.55

.87

.72

.78

.86

.39

.68

.40

.94

.99

.00

.39

.75

.90

.96

.78

.62

18:06
17:33
.00000

14:56

Units

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

ro
<*)
o
o
o
0
o

q
90
99
93
81
74
57
64
79
96
iS

93
62

96
9}
61
6 J

96
9o
57
73
82
87
6?
6a
85
as
93
98
97
81
99

71
93
97
99
9d
92
«6

98

92



QUANT REPORT Page 2

Operator ID: MSJ
Output File: "A48SQ::D3
Data File: >A4880::A3
Nam«: SSTD120
Misc: lNST#MSA;LB;SU0146-94

ID Fila: I_ACU»::QT
Title: SEMIVOLATILE SNA'S 2UL
Last Calibration: 940923 14:49

Quant Rev: 7 Quant Time: 940531 18:06
Injected at: 940931 17:33

Dilution Factor: 1.00000
Instrument ID: MSA

BTL* 5

INJECTION
Last Qcal Time: 940531 14:56

Compound R.T. Q ion Area Cone Unit*

41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)

Dimethyl Phthalate
AZOBENZEfC
Acenaph thy lane
2 ,6-Dini t rotoluene
3-Nitroani I me
Acenaphthene
2 ,4-Dini trophenol
4-Ni t ropheno 1
Dibenzof uren
2 ,4-0 in it rotoluene
Diethylphthalate
4Chloropheny 1-pheny let her
Fluorene
4-Nitroani 1 me
2 ,4,6-Tr ibromopheno 1
•dlO-Phenanthrene
4,6-Dmi tro-2-Methyl phenol
N-Ni t rosod ipheny lamina
4-Bromopheny 1-pheny 1 ether
Hexach lorobenzene
Pentachloropheno 1
Phenanthrene
Anthracene
Carbazole
Di-n-Butylphthalate
Fluorenthene
BCNZIDINC
•d!2-Chrysene
Pyrene
Terphenyl-dl4
Butylbenzylphtha late
3,3* -Dich lorobenz id ine
Benzo (e) Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalate
•d!2-Pery!ene
Di-n-Octyl Phthalate
Benzo (b)Fluo ran thane
Benzo (k )Fluor an thane
Benzo (e)Pyrene
Indenod ,2 ,3-cd)Pyrene

13
15.
13
13,
14
14.
14
14,
14
14.
15
15.
15.
15.
16.
17.
15.
15.
16.
16.
17.
17.
17.
18.
19.
20.
21.
24.
21.
21.
23.
24.
24.
24.
24.
27.
26.
27.
27.
27.
30.

.58

.94

.67

.68

.06

.13

.33

.66

.58

.67

.40

.53

.45

.65

.06
79
.71
88
.75
82
,37
86
99
47
56
87
33
52
43
97
33
54
50
60
88
85
45
06
,13
76
.03

163
76
152
165
138
153
184
65
168
165
149
204
166
138
329
188
198
169
248
283
266
178
178
167
149
202
184
240
202
244
149
252
228
228
149
264
149
252
252
252
276

.
•

.

•

•

,

.

•

.

*

.

•

.

.

.

.

•

.

•

•

•

•

.

*

•

•

*

»

«

*

,

•

.

.

.

.

•

•

m

•

•

0
9
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

1061525
1262595
1298240
264378
356430
852972
212803
213141
1175729
373360
1006615
427854
915766
378507M
145281
397583
258651
640898
234739
273587
191079
1365165
1353911
1427154
2012319
1438622
559433
269596
1477197
896613
876631
418887
1202389
1068349
1237737
181824
2133980
1198784
960253
1025351
1017147

59
63
53
56
60
55
72
65
56
57
57
56
54
56
56
20
64
58
56
55
77
56
55
57
58
56
54
20
66
65
71
59
64
64
69
20
58
62
51
58
64

.43

.61

.45

.64

.20

.65

.24

.93

.76

.79

.43

.17

.38

.75

.37

.00

.52

.23

.21

.84

.53

.61

.51

.58

.44

.29

.86

.00

.53

.55

.89

.38

.75

.51

.44

.00

.96

.26

.07

.76

.71

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

94
72
95
82
78
98
70
85
93
69
9?
"H
•5̂

66
80
99
7*
95
99
98
98
99
98
90
99
97
100
104
9>»
97
8«*
85
99
99
82
100
100
99
98
97
9?



QUANT REPORT Page

Operator ID: MSJ
Output File: "A4880::D3
Data File: >A4880::A3
Mama: SSTD120
Misc: INST#MSA;LBjSV0146-94

Quant Rev: 7 Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

940531 18:06
940531 17:33

1.00000
MSA
BTL# 5

Compound R.T. Q ion Area Cone Units

82) Dibenz (a,h )Anthracene
Benzo(g ,h , i )Perylene

30.10 278.0
30.60 276.0

929039
969195

* Compound is ISTD

59.15
61.44

UG/ML
US/ML

tn

ID File: I_ACLP::QT O
Title: SEMIUOLATILE BNA'S 2UL INJECTION O
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56 <=>

97
100



TO rot JON
F « l « MI4B80 39.0-9OT.O «*U. SSTDlgg

O
O
o

Data Fil«: >A4880::A3
N«M: SST0120
Mi»c: INSTft1SA;LB;SO0146-94

Quant Output F i le : ~A4880::D3
I n s t r u m e n t IDs MSA

BTL* 5

Id File: I_ACLP::QT
Till.: SG1IUOLATILE BNA'S 2UL INJECTION
La»t Calibration: 940523 14:49 Last Qcal Tine: 940531 14:56

Operator 10: ttSJ
Quant Time : 940531 18:06
Injected at: 940531 17:33

Page 1 of 3



TOTAL ION
>A4880 3B.0-500.0 uu. SSTD120 INST#HSR|LB|SV0146-

1200 l _ t ,140̂ 0 i 1600 [ .18,00 .2000 22.00

1800000-

1600000-

1400000-

1200000-

1000000-

12.0 13.0 14.0 15.0 16.0 17.0 18.0 19 0 20.0 21.0 22.0

CO
o
o
o
o

Data File: >A488Q::A3
Name: SSTD120
Miscs INST*MSAjLB;SU0146-94

Quant Output File: AA4880::D3
Instrument ID: MSA

BTL* 5

Id F i l e : I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940931 14:56

Operator 10: MSJ
Quant Time : 940531 18:06
Injected at: 940531 17:33

Page 2 of 3



TOTBL ION CH»OW»T06»fln
FJ1« >A4880 33.C-300.0 mmu. SSTD1ZO

3400 2600 2«00

1400OOO

1ZOOOOO-

10QOOOO

•ooooo-
1
1

t tOOOOOHf

4000O01

INSTfflSR |LB |SV0146-1

3000 3200 3400

78

71

go

83

30

oo
CO
o

o
o

0«t« F»le: >«4880::A3
Name: SST0120
Mi set I NSTtf»SA;L8;SUO 146-94

Quant Output File: AA488Q::D3
Instrument ID: MSA

BTL* 5

Id FiU: I_ACLP: :QT
Tit la: SEMIUOLATILE BHA'S 2UL INJECTION
Last Calibration: 940527 14:49 Last Qcal Tim*: 940531 14:56

Oparator 10: MSJ
Quant TIM : 940531 18:06
Injected at: 940531 17:33

Page 3 of 3



QUANT REPORT Page

Operator ID: MS3
Output File: Â4877::D3
Data File: >A4877:: A3
Name: SSTD160
Misc: INST#MSA;LB;SVO147-94

Quant Rev: 7 Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

ID File: I_ACLP: :QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940923 14:49

940531
940531

1
MSA
BTL# 2

16:27
15:35
00000

Last Qcal Time: 940531 14:56

CO
o
o
o

Compound R.T. Q ion Area Cone Units

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)

»d4-l , 4-Dich lorobenzene
N-N I TROSOD I METHYLAM I NE
Pyr id ine
2-Fluorophenol
ANILINE
Phenol-d5
Phenol
bis<-2-Chloroethyl ) Ether
2-Ch loropheno 1
1,3-Dich lorobenzene
1 , 4-Dich lorobenzene
Benzyl Alcohol
1 , 2 -D ich lorobenzene
2 -Me thy Ipheno 1
bis (2-ch Ioro2propy 1 )Ether
4-Me thy Ipheno 1
N-Ni t rosod i-n-Propy lamine
Hexachl or oe thane

«dS-Naphthalene
Nit robenzene-d5
Nitrobenzene
Isophorone
2-Nitrophenol
2 , 4-Di me thy Ipheno 1
Benzoic Acid
b is(2-Ch loroethoxy)Methane
2, 4-Dich loropheno 1
1 ,2 ,4-Tr ich lorobenzene
Naphtha lene
4-Chloroan i 1 ine
Hexachlorobutad iene
4-Chloro-3-Methylphenol
2-tlethylnaphthalene
*dlO-Acenaph thane
Hexach lor ocycl open tad iene
2,4,6-Trichlorophenol
2 ,4, 5 -Tr ich loropheno 1
2-Chloronaphthalene
2-Fluorob ipheny 1
2-Ni troani 1 ine

6.73
2.46
2.50
4.26
6.07
6.12
6.15
6.27
6.31
6.60
6.77
7.13
7.08
7.43
7.49
7.83
7.77
7.82
9.66
8.01
8.05
8.67
8.79
9.05
9.67
9.26
9.42
9.56
9.72
9.94
10.08
11.27
11.45
14.04
11.86
12.22
12.31
12.65
12.44
13.01

152.0
74.0
79.0
112.0
93.0
99.0
94.0
93.0
128.0
146.0
146.0
108.0
146.0
108.0
45.0
108.0
70.0
117.0
136.0
82.0
77.0
82.0
139.0
107.0
122.0
93.0
162.0
180.0
128.0
127.0
225.0
107.0
141.1
164.0
237.0
196.0
196.0
162.0
172.0
65.0

94699
259981
428751
419039
801569
561261
686267
495458
512738
507082
506547
336268
480368
438806
117759
421439
323282
200234
372441
532574
519358
1076142
422307
437469
359258M
717756
447169
438812
1436057
724854
194334
460732
783864
205823
280833
295969
368811
950395
954564
311961

20.00
80.95
82.55
76.65
79.46
76.44
82.88
72.94
76.32
72.86
73.55
85.32
70.59
74.70
82.31
67.85
74.89
66.15
20.00
81.41
80.97
83.77
83.42
82.03
121.31
82.90
79.45
76.92
76.30
80.57
75.27
82.63
77.00
20.00
77.30
78.58
80.55
73. 80
74.52
83.70

US/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

89
98
92
80
74
56
64
79
84
94
94
67
96
93
62
60
99
96
97
72
81
87
66
90
82
84
91
99
97
82
98
70
93
95
99
98
91
9?
97
91



QUANT REPORT Page 2

Operator 10: MSJ
Output File: ~A4877::D3
Data File: >A4877::A3
Name: SST0160

Quant Rev: 7 Quant Time:
Injected at:

Dilution Factor:
Instrument 10:

940531 16:27
940531 15:35

1.00000
MSA

• I 1 9 W • * • ̂ ^* • ̂ " • arfl • • ta»»« f ̂  ̂  V •> ̂  f f — »

ID File: I_ACLP::QT
Title: SET1 1 VOLATILE BHA'S 2UL
Lest Calibration: 940523 14:49

41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)

Compound

Dimethyl Phthalate
AZOeENZENE
Acenephthylene
2 ,6-Dini t roto luene
3-Ni t roeni 1 me
Acenephthene
2 ,4-Dmi t rophenol
4-Ni t ropheno 1
Oibenzofuran
2 ,4-0 in i t rota luene
Diethylphthelete
4Ch 1 or opheny 1-pheny lether
Fluorene
4-Ni troeni 1 me
2 ,4,6-Tr ibromophenol

•dlO-Phenenthrene
4, 6-0 in i t ro-2-tte thy 1 phenol
N-Ni t rosod ipheny lemma
4-Bromopheny 1-pheny lether
Hexachlorobenzene
Pentach loropheno 1
Phenenthrene
Anthracene
Cerbazole
Oi-n-Butylphthalete
Fluorentnene
BENZIDINE
•d!2-Chrysene
Pyrene
Terphenyl-dl4
Butylbenzylph the late
3,3 '-Oichlorobenz id me
Benzo(e) Anthracene
Chrysene
bis(2-Ethylhexyl)Phthalete
•d!2-Perylene
Di-n-Octyl Phthalate
BenzoCb )Fluo ran thane
BenzoCk )Fluo ran thane
Benzo(e)Pyrene
Indeno(l,2,3-cd)Pyrene

INJECTION
Last

R.

13.
15.
13.
13.
14.
14.
14.
14.
14.
14.
15.
15.
15.
15.
16.
17.
15.
15.
16.
16.
17.
17.
16.
18.
19.
20.
21.
24.
21.
21.
23.
24.
24.
24.
24.
27.
26.
27.
27.
27.
30.

T.

59
95
68
69
07
14
34
67
58
68
42
53
45
67
08
78
73
88
77
82
37
87
00
46
56
87
33
53
43
97
33
54
50
61
88
84
45
07
14
76
03

Q ion

163.
76.
152.
165.
138.
153.
184.
65.
168.
165.
149.
204.
166.
138.
329.
188.
198.
169.
248.
283.
266.
178.
178.
167.
149.
202.
184.
240.
202.
244.
149.
252.
228.
228.
149.
264.
149.
252.
252.
252.
276.

0
9
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
7
0
0
0
0
0
Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2

Qcal Time:

Area

1221787
1425508
1465134
301720
413358
960583
246345
241898
1331884
425196
1140594
480944
1013004
426745M
163224
341170
289579
722842
263168
309749
214433
1537824
1553662
1614776
2308162
1622658
641160
224784
1677960
992032
977341
473661
1353281
1178139
1392276
153492
2367062
1429517
1036856
1168446
1191260

fcrf • fc»v «b

940531

Cone

79
83
70
75
81
72
97
87

^

•

•

.

.

.

•

•

74.
76
75
73
70
74
73
20
84

•

•

•

•

•

•

•

.

62
59
21
24
25
95
34
09
85
61
74
50
01
47
71
00
18

76.53
73
73
101
74
74
75
78
74
73
20
90
86
96
80
87
85
93
20
77
87
65
79
89

•

•

.

•

•

•

•

•

•

•

•

•

•

•

.

•

*

•

.

.

•

.

*

44
67
40
32
24
93
12
00
30
00
64
96
13
53
40
32
69
00
47
95
32
32
78

14:56

Units

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

O
O
O
O
O

q
94
72
94
82
74
98
70
86
93
69
92
75
95
63
81
98
77
96
99
97
99
99
98
91
98
98
100
100
98
98
84
87
98
97
80
100
100
98
98
97
92



QUANT REPORT Page 3

Operator ID: MSJ
Output File: ̂ 4877::03
Data File: >A4877::A3
Name: SSTD160
Misc: INST#MSAjLB;SUOJ.47-94

ID File: I_ACLP: :QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time:
Injected at:

Di lut ion Factor:
Instrument ID:

940531 16:27
940531 15:35

1.00000
MSA
BTL* 2

2UL INJECTION
Last Qcal Time: 940531 14:56

O
o

Compound R.T. Q ion Area Cone Units

62) DibenzCa,h>Anthracene
83) Benzo(g,h,i)Perylene

* Compound is ISTD

30.11 278.0
30.61 276.0

1059848
1096214

79.93
82.32

UG/ML
UG/ML

96
100



TOTAL ION CHROfMTOWMH
Ml* >A4077 39.0-900.0 mmu. S5TD160

299 400 600 800 1000i....r-..-i....i....i....i....i....r....i....i....i

CM

O
o
O

Data Til*: >A4877::A3
Name: SSTQ160
Mi»c: INST#«SA;LB;SUOl47-94

Quant Output File: ~A4877::D3
Instrument ID: MSA

BTL* 2

Id File: I_ACLP::QT
Title: SEMIVOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator 10: MSO
Quant Time : 94Q531 16:27
Inieeted et: 940531 15:35

Page 1 of 3



TOTflL ION CHROtlflTOeRflM
Film >fl4B77 35.0-300.0 *»u. SSTD160

TIC
1200 , 1400 1600 1800

INSTfMSB|CBlSV0147-

2000 8200

2000000-

1800000

1600000-

1400000<

1200000

1000000'

800000

600000-

400000;

200000-

43

4 46
63 65

99

0

61

3i
12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0

o
o
o
o
o

Data File: >A4877::A3
Name: SSTD160
Misc: lNST*MSAjLB;SU0147-94

Quant Output Filei /SA4877::D3
Instrument ID: MSA

BTL* 2

Id File: I_ACLP::QT
Title: SEMIVOLAT ILE BNA'S 2UL INJECTION
Last Calibration: 940923 14:49 Last Qcal Time: 940931 14:96

Operator ID: MSJ
Quant Time : 940931 16:27
Injected at: 940931 19:39

Page 2 of 3



TOTAL ION CHftOlMTOBRMI
Fll« >*

2000OOO

1900000

1*OOOOO

1400OOO

1200000

1000000

•ooooo

tOOOOO-

40OOOO-

2 OOOOO-

4877 35.0-500.0 «*U. SSTD160 IHSTfnSB|LB|SV0147-«

2400 2*00 2*00 3OOO 3200 3400

.

75

|
i

2

i

* '

ri

1
24

'7

i

79
1ra

82

IT

!
1 1

i V 3 0 - - - - - - -

o
o

Data File: >A4877::A3 Quant Output File: Â4877::D3
Name: SST0160 Instrument 10: MSA
nisc: INST*nSA;LB;SUO147-94 BTL* 2

Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSJ
Quant Tin* : 940531 16:27
Injected at: 940531 15i35

Page 3 of 3



' f i l e ' 04876 137.7-138,7 »mu. = - ' 095*
I EIP

lN5T#MSfl ;LB :3;LB :3V8143^3

45080-

440801

40000-
-

36000-

32860-

2S880-

24000-

£3000;

16880-
-

12008-

8000-

4003-

i - .-, :-.,-> t

f

i

.

*)

-30

:S8

-70

-60

-30

-48

-38

:23

-10

»L4

15.8 15. £ 15.4 15. t, 15.8 lb.8 lb.£

Quant Output F i l e s * f l 4 8 7 6 : : D 3
Instrument ID: MSfl

BTLtt
Quant ID File" I_flCLP::QT

Last C a l i b r a t i o n : 940523 14:49

Data File: >fl4876::ft3
Name: SSTD050
disc: INSTttMSfl;LBiSU0143-94
Quant Time: 940531 15=29
Injected at: 940531 14:56

Compound No: 54
Compound Name: 4 - N i t r o a n i 1 i n e
Scan N u mb e r: 1565
Retention Time: 15.57 r u i n .
Quant Ion: 138.0
flrea: 13031011
Concentration: 27.42 UG/HL
q-ualue: 63

This report was produced by QflREfl ons 940601 08:31

O
O
o



r . : * -

• J.JAAA-

* **ttAAXk*. . ™vv"

iceeea-
•

-.19999-
.

188888-
.

98888-

98888-
•

76888-

68888-

38888-

48888-
i

38888-

Z888«-

18888"

ft-

••£=* lil ."

i

I
1

i
I

1
1;;
I

•\ !
8.8 9.0

-•'= * !•• T:"*li4 I'.; i«-U :^i : - - A i--- • - -^ . s

389866
„

I ^1V /- L
9.£ 9.4 9.« ;«.ci 16. d

••>>- 3

•
•1*3!
.

•?(J

-88

1
•78

; ,
r69

•58

-48 i

•38

-2a.

-18

-d

1

CO

Output File* *ft4880**D3
Instrument 10* PlSfl

BTL# 5
Quant ID F i l e * I_flCLP**QT

Last Calibration: 940523 14:49

Data File* >A4S80< >A3
Name* SST0120
nisc* INST«nSfllLB«SU0146-94
Quant Time* 940531 18:06
Injected at* 940531 17:33

Compound No' 25
Compound Name1 Benzoic A c i d
Scan Number: 860
Retention Time* 9.64 min.
Quant Ion* 122.0
Area* 309866(1
Concentration* 89.87 UG/ML
g-uaiue* 85

Thi» report was produced by QAREA on: 940601 08:20



\ f i l t .'•04890 137.7-139.7 .
EIP

INST#nSfl;LB ;3

3 :~< it a CV.

89999-

7«flfl»

60008-

50000-

40888-

30000-

aeeee-

19009-

.

_J
15.8 15. £ 15.4

i

(|

\

IVV

^- O r

15.6 ' 15.3 ' 16.0 ' 16'ia

L i
1001

-90

-S3

-70

-68

-50

-48

-38

-a0

-18

-0

Quant Output File' Afl4880:'D3
Instrument ID' MSft

BTLtt
Quant ID File' I_flCLP''QT

Last C a l i b r a t i o n ' 940523 14:49

Data F ile' >fl4880''fi3
Name' SSTD120
Plisc' INSTttnSfl;LB5SlJ0146-94
Quant Time' 940531 18'06
Injected at' 940531 17'33

Compound No' 54
Compound Narne! 4 - N i t r o a n i l i n e
Scan Number' 1573
Retention Time' 15.65 ru i n .
Quant Ion = 138,0
flrea' 378507M
Concentration' 56.75 UG/ML
q-u a 1 u e: 66

This report was produced by QRREfl on: 940601 08«24



1

E9999*

Ue

79

«0

-50

-40

•30

•29 !

V
6.3

Data File' 64877: :
Name i SSTQI40

Quant Times 940fM 16:27
Irnecte-J at= 940531 l^s.'S

25

Quant Outp-jt F i l e * *fl4877::03
I.iftrument IDs MS ft

BTLtt
Quant ID F i l e i I_flCLP::QT

Lart C a l i b r a t i o n ! 940523 14=49

CO

o
o

Coi»pour".j N
Scan Number » 863
Retention Time: 9 6 -7 ̂ n i n
Quant Ion: 122.0
firea* 3S9258H
Concentration* 121 31 UG/HL

82

This report was produced by QAREA on: 940601 08:26
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w

T i l * ;04377 137.7-133.7 amu . "TD169 INST#HSf l ;LB ; SV9147-?
E1P

J. V t1 11 *-t V

90009-

30000-

70009-

60000;

59880-

4,ee.

£000»;

15.0 15.2 15.4

j

1

1

f

1

j
V

745

15.6 15.3 16.3 16.2

-i«e

-90

•30

-70

•69

-58

-48

-29

-0

Quant Output F i l e s
Instrument IDs

04877= --D3
MSfl

BTLtt
Quant ID File' I_flCLP::QT

Last C a l i b r a t i o n s 940523 14:49

Data F i l e * >ft4877::fi3
Name' SSTD160
discs INST#MSfl;LB;SY0147-94
Quant Times 940531 16:27
Injected at: 940531 15s35

Compound No: 54
Compound Narne! 4-N i tr oan i 1 i ne
Scan Number: 1575
Retention Time' 15.67 m i n .
Quant Ions 138.0
Area: 426745(1
Concentrations 74.47 UG/ML
q-ualue* 63

This report uas produced by QflREfl on: 940601 08*28
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7B
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Nave: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

Instrument ID: MSA Calibration date: 06/01/94 Tixe: 1346

Lab Pile ID: A4894 Init. Calib. Date(s): 05/31/94 05/31/94

Min RRF50 for SPCC(|) = 0.050 Max %D for CCC(*) - 25.0%

COMPOUND

Pyridine_
Phenol
1,4-Dichlorobenzene
2-Methylphenol ~_
4-Methylphenol
N-Nitroso-Di-n-Propylaaine_j
Hexachloroethane
Nitrobenzene
2-Nitrophenol
2,4-Dichlorophenol
Hexachlorobutadiene
4-Chloro-3-Methylphenol
Hexachlorocyclopentadiene f
2,4,6-Trichlorophenol *
2,4,5-Trichlorophenol
Acenaphthene

f
I

2,4-Dinitrophenol
4-N i tr opheno 1_
2,4-Dinitrotoluene |
N-Nitrosodiphenylamine (1)_*
Hexachlorobenzene |
Pentachloropheno 1 *
Fluoranthene *
Di-n-Octyl Phthalate *
Benzo (a) Pyrene *

Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-dl4
Phenol -d5
2-Fluorophenol
2,4, 6-TribroBOphenol

0.354
1.203
1.051
1.536
1.141
0.206

0.363
1.280
1.030
1.564
1.206
0.197

-2.5
-6.4
2.0
-1.8
-5.7
4.4

o
10

FORM VII SV-1 1/87 Rev.



QUANT REPORT Page

Operator ID: MSA
Output File: 'NA4894::D1
Data File: >A4894::A2
Name: SSTD050
Misc: INST*MSA;LB;SU0143-94

ID File: I_ACLP::QT

Quant 7 Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

940601 13:29
940601 17:46

1.00000
MSA
BTL* 1

'itle: SEM I VOLATILE SNA' S 2UL
.ast Calibration: 940523 14:49

Compound

1)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)

*d4-l , 4-D ich lorobenzene
Pyr id ine
2 -Fluo rophenol
ANILINE
Phenol-d5
Phenol
bis(-2-Chloroethyl)Ether
2-Chlorophenol
1 , 3-D ich lorobenzene
1 , 4-D ich lorobenzene
Benzyl Alcohol
1 ,2-D ich lorobenzene
2 -Me thy Ipheno 1
bis(2-chloro2propyl)Ether
4-Me thy Ipheno 1
N-Nitrosod i-n-Propy lamine
Haxach lo roe thane

*d8-Naphthalene
Ni trobenzene-d5
Ni t robenzene
Isophorone
2-Ni t rophenol
2 , 4-D i methyl phenol
Benzoic Acid
b is (2-Chloroethoxy )Me thane
2 , 4-D i ch lo rophenol
1 ,2 ,4-Tr ich lorobenzene
Naphthalene
4-Chloroani 1 ine
Hexachlorobutadiene
4-Chloro-3-Me thy Ipheno 1
2 -Methyl naphtha lane

*dlQ-Acenaph thene
Hexachlorocyc lopentadiene
2 ,4,6-Tr ichlo rophenol
2,4,5-Trichlorophenol
2-Ch loronaphtha lane
2-Fluorob ipheny 1
2-Ni t roani I ine
Dimethyl Phthalate

INJECTION
Last Qcal Time:

R.T. Q ion Area

6.
2.
4.
5.
6.
6.
6.
6.
6.
6.
7.
6.
7.
7.
7.
7.
7.
9.
7.
7.
8.
8.
a.
9.
9.
9.
9.
9.
9.
9.
11.
11.
13.
11.
12.
12.
12.
12.
12.
13.

63
47
20
97
01
05
16
21
50
67
01
98
32
39
70
63
72
55
88
92
53
67
94
39
14
30
45
61
82
98
17
34
94
76
11
20
54
33
88
45

152
79
112
93
99
94
93
128
146
146
108
146
108
45
108
70
117
136
82
77
82
139
107
122
93
162
180
128
127
225
107
141
164
237
196
196
162
172
65
163

•

.
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

*

•

•

•

•

•

.

•

•

•

•

•

•

•

•

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

104402
144126
157383
274770
204132
228034
186609
184535
192872
192635
114982
185535
153808
40702
160828
109444
84511
378554
171577
168404
319141
131682
140721
95039
223687
145144
151712
477711
219767
68132
135086
244778
191154
92834
90423
107015
298378
305833
85587
333358

940531

Cone

20.
25.
26.
24.
25.
24.
24.
24.
25.
25.
26.
24.
23.
25.
23.
23.
25.
20.
25.
25.
24.
25.
25.
31.
25.
25.
26.
24.
24.
25.
23.
23.
20.
27.
25.
25.
24.
25.
24.
23.

00
17
11
71
22
98
92
91
14
37
46
73
75
80
49
00
33
00
80
83
44
59
96
57
44
37
17
97
03
96
83
66
00
51
85
17
95
71
73
39

14:56

Units

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

O

O

^̂ ^

^̂ ^

q

92
99
81
74
55
63
79
86
94
93
69
96
92
63
61
95
98
96
73
81
87
66
90
86
82
93
98
97
81
99
73
93
97
99
96
90
95
96
89
95



QUANT REPORT Pag* 2

Operator ID: riSA
Output File: ~A4894::D1
Data File: >A4894::A2
Name: SSTD090
rtisc: I NST*nSA;LB;SUO 143-94

ID File: I_ACLP::QT
Till

Quant Rev: 7 Quant Time: 940601 19:25
Injected at:

Dilution Factor:
Instrument ID:

940601 13:46
1.00000

MSA
BTL# 1

CM

42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)
57)
58)
59)
60)
61)
62)
63)
64)
65)
66)
67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)
80)
81)
82)

: SEHIUOLATILE BNA'S 2UL
Calibration: 940523 14:49

Compound

AZOBENZENE
Acenaph thy lane
2 ,6-Dini tro toluene
3-Ni t roani 1 ine
Acenaph thane
2 ,4-Oinit rophenol
4-Ni t rophenol
Oibenzofuran
2 ,4-Dini tro toluene
Diethylphthalate
4Ch lor opheny 1-phany lether
Fluorene
4-Ni troani 1 ine
2 ,4,6-Tr ibromopheno 1
•dlO-Phenenthrene
4, 6-Oini tro-2-Me thy Ipheno 1
N-Ni t rosod ipheny lamina
4-Bromophenyl-pheny lether
Hexach lorobenzene
Pen t ach 1 o r opheno 1
Phenenthrene
Anthracene
Carbazole
Oi-n-Butylphthalate
Fluoranthene
BENZIOINE
•dl2-Chrysene
Pyrene
Terphenyl-dl4
Butylbenzylphthalate
3,3* -Dich lorobenz idine
Benzo (a) Anthracene
Chryaene
bi«(2-Ethylhexyl)Phthalate
•d!2-Pery lene
Di-n-Octyl Phthalate
Benzo (b)Fluor an thene
Benzo (k)Fluo ran thene
Benzo ( a ) Pyrene
Indenod ,2 ,3-cd)Pyrene
D i benz ( a, h) Anthracene

INJECTION
Last Qcal Time:

R.T. Q ion Area

15.
13.
13.
13.
14.
14.

82
56
55
94
,01
20

14.55
14.47
14.
15.
15.
15.
15.
15.
17.
15.
15.
16.
16.
17.
17.
17.
IB.
19.
20.
21.
24.
21.
21.
23.
24.
24.
24.
24.
27.
26.
26.
26.
27.
29.
29.

54
28
43
33
49
94
68
55
75
64
70
25
73
87
35
45
75
21
40
30
85
22
42
38
46
78
73
34
92
99
62
87
93

76.
152.
165.
138.
153.
184.
65.
168.
165.
149.
204.
166.
138.
329.
188.
198.
169.
248.
283.
266.
178.
178.
167.
149.
202.
184.
240.
202.
244.
149.
252.
228.
228.
149.
264.
149.
252.
252.
252.
276.
278.

9
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
0

360050
476003
87260
107496
294740
54371
59648
398603
111202
312686
140141
309053
108712
46993
274060
69393
200312
78372
89185
45957
430342
434439
420986
557437
416051
156511
205157
438205
264203
232345
130807
337299
305170
333354
111363
549271
289173
291435
268591
240609
239736

940531

Cone

22.73
24.56
23.43
22.
24.
23.

75
,10
13

23.12
24.12
21.57
22.36
23.06
23.
20.
22.
20.
25.
26.
27.
26.
27.
25.
25.
24.
25.
23.
22.
20.
25.
25.
25.
24.
23.
24.
24.
20.
24.
24.
25.
25.
24.
24.

00
43
85
00
11
40
23
41
05
89
84
64
49
62
27
00
94
38
04
37
87
22
58
00
78
52
31
13
99
92

14:56

Units

UG/ML
UGXML
UG/ML
UGXML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UGXML
UGXML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UGXML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UGXML
UG/ML
UG/ML
UGXML
UG/ML
UG/ML
UGXML
UG/ML
UGXML
UG/ML
UG/ML
UG/ML
UGXML
UG/ML
UG/ML
UG/ML
UGXML

O
O
o
o
o

q
74
96
76
73
97
72
84
90
66
94
79
97
64
81
99
74
94
99
97
98
98
98
90
98
98
100
100
99
99
86
86
97
98
83
100
100
98
98
95
92
98



QUANT REPORT Page

Operator ID: MSA
Output File: ~A4894::D1
Data File: >A4894::A2
Name: SSTD050
Misc: INST*MSA;LB;SU0143-94

ID File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S
Last Calibration: 940523 14:49

Compound

83) BenzoCg,h,i)Perylene

* Compound is ISTD

Quant Rev: 7 Quant Time: 940601 15:25
Injected at: 940601 13:46

Dilution Factor: 1.00000
Instrument ID: MSA

BTL* 1

2UL INJECTION
Last Qcal Time: 940531 14:56

R.T. Q ion

30.42 276.0

CO

O

Area Cone Units q
» ̂  ̂  ̂ •• ̂  ̂ ^ ̂  •• ̂  ̂ •• ̂  ̂ ^ ̂  ̂  ̂  ̂  •• ̂ •• ̂  ̂

245144 25.37 UG/ML 100



TOTAL ION
Fi le >»48?4 33.0-9M.O ABU. SSTDOBO IN3TffnSR|LB|SV0143-

ZOO

7000OO-

tOOOOO-

SOOOOO-

4OOOOO-

300000^3

20OOOO-I

i
lOOOOCh

1

400 *??....

1314
33 i

te

in

0«t« Filet >A4894i:A2
N«M«: SST0050

: INST«nSA)LB;SUOl43-94

Quant Output Fil«t ^^4894::01
In«trum«nt IDs MSA

BTL* 1

Id Pil«t
Titl«: SEniUQLATILE SNA ' S 2UL IKJECT10N
Last Calibration: 940923 14:49 Last Qcal TIM: 940531 14:56

Operator IDi
Quant TIB* : 940601 15:25
Injactad att 940601 13:46

Paga 1 of 3



TOTAL ION CHROMBT08RW1
F i l « >fl

700000-

600000-

600000-

400000-

300000-

200000-

100000

0-
12

»894 35.0-500.0 mmu. SSTDODO

12,00 1400 1600

INSTWISfl |LB ISV0143-!

1800 2000 2200

43 2

5p'

^

I

40 j|

1

1

»6

4- 1

47

|

L 8
P2,

°<l

I4

1H

#
<i

*
so
9

t

^
e

1 1
1
1

B .. 69
>4

69

J

»o

1

i

r

.0 13.0 14".0 1^.0 1 .0 lAo 18.0 1 .0 20.0 21.0 22'.0

iO

^̂ ^

^̂ ^o
o
o

Data File! >A4694::A2
Name: SSTD050
Misc: INST*hSA;LB;SU0143-94

Quant Output Filai AA4694::D1
Instrument ID: USA

BTL* 1

Id File: I_ACLP::QT
Title: SEMIVOLATILE BNA'S 2UL INJECTION
Last Calibration! 940523 14:49 La»t Qcal Time! 940571 14:56

Operator ID: MSA
Quant Time : 940601 15:25
Injected at: 940601 13:46

Page 2 of 3



TOTAL ION CHROMTOamn
fll« >A4094 39.0-900.0 «*u. SSTDOTO

8400 MOO MOO

IHSTffflSR |LB |SVV149-

9OOO

7QOOOO-

90000ft

4OOOOOi

cooooo

100OOO-

i :
i
!
ii

1i

i

.

e

» ,̂7

_^

1
p»

t
1
i

4

L <

i

19

Data FiUi >A4894ttA2
NAM: SST0090
m»c: I NSTf«SA}LB;SUO 143-94

Quant Output Fila: ~A4894::D1
In»truiMnt ID: MSA

BTL* 1

to
<=>
o
o
o
o

Id FiUi I_ACLP::QT
Tit la: SO1IUOLATILC BHA'S 2UL INJECTION
Last Calibrations 940527 14i49 Last Qcal Tiawi 940531 14s56

Qparator ID: DSA
Quant Tiaw i 940601 15:25
Injactad att 940601 13:46

Paga 3 of 3



SB
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SD6 No.: CD-S156

Lab File ID (Standard): A4894 Date Analyzed: 06/01/94

Instrument ID: MSA Time Analyzed: 1346

01
02
03

12 HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE
NO.

CD-S78E18N23
CD-S81E5N23
SEXTBLK01

ISl(DCB)
AREA #

93457
91844
88177

6.70
6.70
6.70

IS2(NPT)
AREA #

351797
350796
336383

9.63
9.63
9.63

IS3(ANT)
AREA #

182259
170159
171553

151 (DCB) = l,4-Dichlorobenzene-d4
152 (NPT) = Naphthalene-d8
153 (ANT) = Acenaphthene-dlO

UPPER LIMIT = + 100%
of internal standard area.
LOWER LIMIT = - 50%
of internal standard area.

# Column used to flag internal standard area values with an asterisk

r-
10
o
o
o

page 1 of 1
FORM VIII SV-1 1/87 Rev.



8C
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

Lab File ID (Standard): A4894 Date Analyzed: 06/01/94

Instrument ID: MSA Time Analyzed: 1346

01
02
03

12 HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE
NO.

CD-S78E18N23
CD-S81E5N23
SEXTBLK01

IS4(PHN)
AREA |

274060

548120

137030

260132
254472
253621

RT

17.68

17.76
17.76
17.77

ISS(CRY)
AREA f

205157

410314

102578

191177
187454
187155

RT

24.40

24.49
24.48
24.49

IS6(PRY)
AREA f

111363

222726

55682

111242
112348
109188

RT

27.74

27.85
27.84
27.85

154 (PEN)
155 (CRY)
156 (PRY)

Phenanthrene-dlO
Chrysene-dl2
Perylene-dl2

UPPER LIMIT = + 100%
of internal standard area.
LOWER LIMIT = - 50%
of internal standard area.

Column used to flag internal standard area values with an asterisk 5?

page 1 of 1
FORM VIII SV-2 1/87 Rev.
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n-i/z

GC/I-1S P E R F O R M A N C E STf lNDf lRD
:. 33 S O U , 3 2 7 0 and o25

0 e c a f 1 u o r o t r i p h e n v 1 p h o •? p i n e ( D F T F' F1

Ion abundance
C r i t e r i a

* Relative Abundance
Base fippropriate
Peak Peak S t a t u s

51
68
69
70

127
197
198
199
275
365
441
442
443

30-60* of mass 198
Less than 2 * of mas
( reference only)
Less than 2* of mas
40-60* of mass 198
Less than 1* of mas
Base peak, 100* rel
5-9* of mass 198
10-30* of mass 198
Greater than 1* of
0-100* of mass 443
Greater than 40* of
17-23* of mass 442

s 69

s 69

s 198
atiue abundance

mass 198

mass 198

39
0

61
0

48
0

100
6

17
1

10
62
12

.91

.00

.46

.00

.23

.00

.00

. 50

.55

. 13

.36

.79

.23

39
0

61
0

48
0

100
6

17
1

84
62
19

.91

. 00

.46

.00

.23

. 00

.00

.50

.55

. 13

.74

.79

.48

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok

I n ject i on
Injection

Data

Dates
T i me'
Fi le:

05/31/94
14:40
:; PP614
164

PIS data f i l e header from

Opera to r : MSflSample: 50 NG DFTPP
Misc : INST#MSP;LB
Sys. #: 1 MS models 88 SU/HU reu.: LF

nethod file: n_PP Tuning file! T_A
Source temp . s 200 Analyzer ternp . : N/ft

OS
in
o
o
o
o
o

MS 5/31/9-4
BTL# 1

flLS # s 1 Equip ID: ••!;
No. of extra records:
Transfer line temp. =

C h r orna t o g r a p h i c
Chromatograph i c
Chromatograph i c

temperatures * 200.
t i rues , m i n . s 2.0
rate, deg/mins 10.0

300.
12.0
0.0

0.
0.0
0.0

0.
0.0
0.0

0 .
0.0
0.0



-o
•58 H6 Scan 1S4J

4 . 4 5 am . i

1

;-eee
«̂

14300.

-

12000*
,

1C000-

-

8000-
,

6000.

•»

4000»

-2000:

i

[ i
5

*

51
/

j

9

/

J

l<,'̂ ]
iaa

.27

\

.!
|
i

*

i

,41

^^ ^ iirsa

8«

i
c

255

X

I

ll
'm i

2

a

442
v

75
/

£36 323 ,„
365 483

1 / / , j

3u8 S'a 4Q0

-aa

-70
1

-40

-50

•^0

-30

-20

-10

o
o
o

MS data file header from AA6 14* :

Operator:Sample* 50 NG DFTPP
nisc « lNST*nsfl;LB
Sv* »« 1 IS model* 88 Sy/HU reu = LF

Method file* H_Pfl Tuning f i l e * T_fl
Source temp * 200 Analyzer temp.: N/fl

Chr omatogr aph i c temperatures * 200.
Chromatogr aph i c times, min. * 2.0
Chroaatogr aph i c rate, deg/min* 10.0

MS 5/31/94 14--40
BTL# 1

flLS n * 1 Equip ID: nSA
No. of extra records* 2
Transfer line temp. * 0

300.
1 2 . 0

0 . 0

0.
0.0
0 .0

0.
0.0
0.0

0.
0.0
0 .0



>flfl614 50 NG DFTPP
164 NRP1

F i l e : .>flfl614 Scan ft: 164 Re

rn/z Int. m/z Int. rn/

37 .05
37.45
38.95
39.95
41 . 05
42.80
43 .80
46. 30
47,20
48.95
49.95
50. 95
51 .95
54. 95
55.95
56. 95
59.20
62.95
64.05
64.30
65.05
67.05
68.95
73.90
74.90
76.00
77.00
77. 90
78.90
80.00
81 .00
82.00
83.00

MS data

Samp le '
Misc '
Sys. *i

.364 83.90 1
,304 85.15

3.378 85.90 1
1.472 91.00
.419 93.00 4
.225 93.90
.609 94.25
.185 94.65
.245 97.15

2.181 98.00 3
10.254 98.90 2
39.905 100.00
1.472 100.90 1
.384 101 .90

1 . 123 103. 15
2.246 104.00 1
.225 105.00

1 .218 107.00 11
.329 108.00 1
.299 110.00 27
. 923 111 .00 4
.339 111.75

61.462 112.00
3.563 114.40
7.425 117.00 7
2.730 118.00
50.678 121.40
3.084 122.00
2.630 122.90 1
2.290 124.00
3.802 125.00
.813 125.65
.783

f i l e header from

50 NG DFTPP
INSTttMSfllLB

1 MS model'

. 118

.584

. 796

.504

. 122

.369

.394

.354

. 369

.029

.270

.394

.811

. 105

.549

. 173

.464

.587

.282

.794

.815

.569

.574

. 115

.904

.459

. 120

.609

.073

.534

.469

.195

127.
128.
129.
130.
130.
132.
135.
136.
136.
138.
140.
142.
145.
147.
148.
150.
151 .
152.
154.
155.
156.
156.
156.
157.
157.
161 .
165.
167.
168.
169.
173 .
174.

« >Afl614:

INST#MSfl;LB

•tn . t i me : 4.43

z Int. m/z

00 48.233
00 3.528
00 1
00
75
40
00
00
75
75
90
00
90
00
00
90
15
75
00
00
00
65
90
65
90
15
00
00
00
25
00
00

«fl3

Operator '

88 SU/HU rev .

9 . 137
1 .662
.374
.130

1 .203
.314
.409
.060

2.006
.888
.245
.908

1 .881
. 274
.254
.549
.284

1 .442
1 . 602
.374
.404
.284
. 299
.953
. 544

3, 747
1 .737
.220
.579
.898

MSfl

' LF

175 .00
175.75
177.00
179.00
180.00
181 .00
185. 15
186.00
187.00
188.90
190.00
192.00
196. 15
198.00
199.00
200.00
203 .00
204. 15
205. 15
206.00
207.00
208.00
210.90
211 . 15
216.95
220.95
222.95
223.95
224.95
225.95
226.95
228.95

MS

flLS ft '

Int.

1 .

,

2.
1 .
1 .

t

10.
2.

,

,

,

3.
100.
6.

,

,

2.
3.

15.
2.
.

.

4.
7.

,

8.
2.
.

3.
,

243
439
579
655
627
018
883
030
445
469
110
838
333
000
502
235
624
410
658
664
730
439
863
798
182
395
958
443
665
264
059
863

rn/z

233 . 95
241 .80
242.95
243.95
244.95
245.95
246. 95
254.95
255.95
257.95
265.05
272.95
274.05
274.95
275.95
277.05
296.05
303.05
323.05
334.05
335.05
352.05
364.90
372.00
402.90
422.00
423.00
424. 15
441 .00
442.00
443 .00
443.90

l o t .

. 195

.52?

.499
10.020
1 .417
1 .098
.095

35. 165
5.434
1 .392

. 299

. 798
2. 580

17. 555
2.011
.883

3 . 752
.464

1 .033
. 744
. 1 7 0
. 205

1 . 1 3 3
.649
^ -Q

. -±04
3.463
. 220

10 . 364
62 . 794
12, 231

.644

5/31/94 14:

1 I
BTL*

Iquip ID
1
' MSfl

ĈO
o
0
o
o
o

40

Method fil e i H_flft Tuning file' T_fl
Source temp.' 200 Analyzer temp.' N/fl

No. of extra records' 2
Transfer line temp. ! 0

Chromatographic
Chrornatograph i c
Chromatographi c

temperatures » 200.
t imes, min. ' 2.0
rate, deg/min« 10,0

300.
12.0
0.0

0.
0.0
0.0

0.
0.0
0.0

0.
0.0
0.0



PERFORMANCE STANDARD
2/68 SOU, 8270 and 625

Decaf luorotriphenylphospine iDFTPP)

Ion Abundance
Cr i teria

Relative Abundance
Base Appropriate
Peak Peak

<5r O Injection Date: 06/01/94
Injection Time: 13:31

Data File: >AA615
Scan: 154

Status

51
68
69
70
127
197
198
199
275
765
441
4*2

443 C

70-60% of mass 198
Less than 2% of mass 69
^reference only)
Less than 2% of mass 69
40-60% of mass 198
Less than 1% of mass 198
Base peak, 100% rel a t i v e abundance
5-9% of mass 198
10-30% of mass 199
Greater than 1\ of ^ass 198
3-100% of mass 443
Greater than 40% o •" -nass 198

i, 17-23% of mass 442

36.65
0.00

58.63
.87

46.17
0.00

100.00
5.92
15.46
1.33
8.72
58.67
10.55

36.65
0.00
58.63
1.48

46.17
0.00

100.00
5.92
15.46
1.33

82.64
58.67
17.98

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok

MS data f i l e header from : >AA615::A2

Sampie: ?0 NG OFTPP Operator: MSA
nisc : lNST*MSA;i_B
Sys. *: 1 MS model: 88 SU/HU rev.: LF

Method file: M_AA Tuning f i l e : T_A
Source temp.: 200 Analyzer temp.: N/A

Chromatographic temperatures : 200.
Chromatograph ic times, mm. : 2.0
Chromatographic rate, deg/min: 10.0

MS 6/01/94 13:31
BTL* 1

ALS * : 1 Equip ID: MSA
No. of extra records: 2
Transfer line temp. : 0

Oo
oc

300.
12.0
0.0

0.
0.0
0.0

0.
0.0
0.0

0.
0.0
0.0

•<-.

-so



film /&P615
Bpk Ob 15017.

160001

14000-

12000-

i0eee-

8800-

6000-

4000-

3088-

e-

69

151

50 NG DFTPP IN3T#MSR;LB Sc»n 154
4.34 min.

198

137
Xx

kk

186

\
141

355

\

1 J, I

3

442

N

75

2,96 "̂ 365

piie

:98

-80

j-78

-60

-50

-40

-30

-30

•e
98 188 388

<3T

O

C 3
O
C»
d>

MS data f i l e header from >AA615::A2
o
o

Sample: 50 NG DFTPP Operator: MSA
Miac : INST*MSA;LB
Sya. #: 1 MS model: 88 SU/HU rev.: LF

Method file: M_AA Tuning file: T_A
Source temp.: 200 Analyzer temp.: N/A

Chromatographic temperatures : 200.
Chromatographic times, min. : 2.0
Chromatographic rate, deg/min: 10.0

MS 6/01/94 13:31
BTL* 1

ALS # : 1 Equip ID: MSA
No. of extra records: 2
Transfer line temp. : 0

300. 0. 0. 0.
12.0 0 .0 0.0 0.0

0 .0 0 .0 0 .0 0 .0



50 MG DFTPP
154

INST*MSA;LB

'; le: >

37.05
37.80
39 .05
39.95
40.95
41.95
43.05
43.95
45.05
48.9 =
49.95
51.05
52.05
55.95
56.95
57.95
58.70
59.55
61.05
62.95
64.05
66.20
66.95
68.95
70.20
71. 15
74.00
74.90
75.90

AA615 1

Int .

.266

.519
3.310
3.496
1.385
1.299
1.878
1.552
1.412
1.498
9.403

36.645
1.698
1.452
4.275

.333

.533

.213

.733
1.651

.273
.080
.326

58.634
.966
.693

3.389
7.179
2.191

Scan f:

m/z

77.00
78.00
78.90
79.90
80.90
81.75
82.90
83.90
35 .00
85.90
87.15
^1.00
91.75
92.90
94.00
94.50
95.15
96.90
97.90
99.00

101.00
102.15
103.90
107.00
108.00
110.00
111.00
111.90

I

50
3
2
2
3

1
1

1

5

3
3
1

12
1

28
4

15<

nt .

.196

.696

.757

.271
.689
.986
.425
.685
.866
.918
.546
.879
.766
.594
.646
.473
.453
.593
.429
.350
.325
.226
.906
.113
.558
.241
.169
.246

t Retn.

m/z

115.90
117.00
117.90
122.15
122.90
124.90
127.00
128.00
129.00
129.90
130.90
134.90
137.90
140.00
141.00
147.00
148.00
149.00
153.00
155.00
156.00
156.90
159.75
161.00
165.00
165.90
167.00
167.75

t ime :

Int .

.579
8.184

.719

.786
1.252

.446
46.168

2.923
17.973

1.319
.333

1.472
.306
.499

1.718
.759

1.478
.373
.906

1.219
.939
.533
.513

1.052
.892
.466

3.589
1.885

4.34

m/z

173.15
175.75
176.25
178.15
178.90
180.00
180.90
185.15
186.00
187.00
189.15
192.00
193.00
195.00
196.00
198.00
199.00
199.90
201.50
203.15
204.15
205.00
206.00
207.00

-210.90
211.65
216.95
220.95

I

2

1
8
2

3
100

5

1
4

17
2

4

6

nt .

.213

.340

.180

.406

.391

.946

.566

.252

.650

.231

.453

.493

.832

.400

.130

.000

.920

.313

.646
.400
.978
.355
.027
.624
.559
.473
.155
.932

m/z

222.80
223.95
224.95
226.95
227.95
228.95
241.95
242.45
244.05
245.05
254.95
255.95
257.95
272.95
273.95
275.05
276.05
276.95
295.95
314.95
323.05
334.05
364.90
372.00
423.00
441.00
442.00
443.00

Int .

1.012
8.004
2.078
2.997

.346

.792

.293

.260
8.384
1.012

32.616
4.681
1.099
1.212
2.637

15.456
2.264

.812
3.576

.320
1.312

.400
1.332

.713
2.950
8.717

58.667
10.548

MS data f i l e header from : >AA615::A2

Sample: 50 NQ DFTPP Operator: MSA
Misc : INST*nSA;LB
Sys. *: 1 MS Model: 88 SU/HU rev.: LF

Method file: n_AA Tuning file: T_A
Source temp.: 200 Analyzer temp.: N/A

Chroma tograph ic temperatures : 200.
Chroma tog raph ic times, mm. : 2.0
Chromat ograph ic rate, deg'min: 10.0

O
<3
O

ftS 6X01/94 13:31
BTLt 1

ALS * : 1 Equip ID: MSA
No. of extra records: 2
Transfer line temp. : 0

300. 0. 0. 0.
12.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0



METHOD BLANK



IB
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

SBLK01
Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SD6 No.: CD-S156

Matrix: (soil/water) WATER

Sample wt/vol: 250.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

Lab Sample ID: QCBLK38543

Lab File ID: A4881

Date Received: w

<e
Date Extracted: 05/31/94 o

O

Date Analyzed: 05/31/94 ^
o

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

. T • . Vfc^*w* PVM.W.M

-1 A rt*M-!4>wji*^.M.1i« M

T1 £• W 1 MM MW MM 1

40
40
40
40
40
40
40
40
40
40
40
200

U
U
U
U
U
U
U
U
U
U
U
U

FORM I SV-1 1/87 Rev.
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Data File: >a«881: : A3 Quant Output File: -"A4881: : D3
Instrument ID:

: lN5T*riSA;l_B;368. 01 ;TCLP BTL* 6

Id File: 1_ftCLP::QT
T i t l e : SEniVOLATILE BNA'S 2UL INJECTION
Last Ca l ib ra t ion: 9*0523 14:49 Last Qcal Time: 940531 14:56

Operator ID: nSJ
Oi.aft Time : 940531 18:46
!n)ected at: 940531 18:13
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TOTfiL ION CHROrtflTOGRflM
File >fl4881 35.0-500.0 amu. BLANK 38543 INSTWISfl jLB ?388 .01 ;1
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Data File: >A4881::A3 Quant Output File: /XA4881::D3
Name: BLANK 38543 Instrument ID: MSA
Misc: INST*MSAjLB;388.01JTCLP ' BTL*6

Id File: I_ACLP::QT
Ti t l e : SEMI VOLATILE BNA'S 2UL INJECTION
Last Calibrat 1 0n: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: MSJ
Quant Time : 940531 18:46
Injected at: 940531 18:13

Paqe 2 of 3
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::• •>« -_«.-- n ĵ,., t^i^. ?i*j* J viT^P" A 'L& • '?& 5l • '
TIT '

«̂̂ •? a^oo aeoo 3000 seoo 3400

9
:

r

1 ,

? \- . ,

c c4 co ia 30

Data File: Quant Output File: Â4861::03
Instrument ID: MS»i

P 3TL* 6

Is F, ',e: I_ttCLP: : QT
Tjtle: £En I VOLATILE ENP, S 2UL INJECTION
Last Calibration: 9«C513 !«*:«*« Last Qcal Time: 9&0531 14:56

Operator ID: MSJ
Oua^t Time : *««Q531 18:AC
Injected at: 9*0531 18:13

Page 3 of 3



QUANT REPORT Page

>erator ID: MSJ Quant Rev: 7 Quant Time: 940531 18:46
itput File: *A4881::D3 Injected at: 940531 18:13
its File: >A4881::A3 Dilution Factor*. 4.00000
ime: BLANK 38543 Instrument ID: MSA
sc: INST*MSA;LB;388.01jTCLP BTL# 6

) File: I ACLP: : QT
.tie: SEM1UOLAT1LE BNA'S 2UL INJECTION
jst Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

'l>
4)
6)
.9)
!0)
•4)
9)

5)
6)
,5)
8)
'0)
^\ )
'5)
)
)

Compound

*d4-l,4-Dichlorobenzene
2-Fluorophenol
Phenol-d5

»d8-Naphthalene
Nitrobenzene-d5

•dlQ-Acenaphthene
2-Fluorobiphenyl

2 ,4,6-Tr ibromopheno 1
*dlO-Phenanthrene
Di-n-Butylphthalate
»dl2-Chrysene
Terphenyl-dl4
ButylbenzylpHthalate
bis(2-Ethylhexyl)Phthalate
*d!2-Perylene
Di-n-Octyl Phthalate

R.

6.
4.
6.
9.
7.
14.
12.

16.
17.
19.
24.
21.
23.
24.
27.
26.

T.

71
25
07
63
97
02
42

04
76
53
48
95
30
85
82
52

Q ion

152.
112.
99.
136.
82.
164.
172.

329.
188.
149.
240.
244.
149.
149.
264.
149.

0
0
0
0
0
0
0
Q

9
0
0
0
0
0
0
0
0

Area

79617
313862
296127
310246
269285
179794
489478

170176
315949
52372
282724
585429

• 3467
16994
163875
2295

Cone

20.
273.
191.
20.
197.
20.
174.

351.
20.
7.
20.
163.

1.
3.
20.

00
16
88
00
65
00
98

91
00
66
00
24
08
64
00

.281

Units

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

00
00

06
9

q
90
81
57
96
73
92
96
C TX

81
98
97
100
98
68
83
100
100

Compound is ISTD

REVIEWED FOP(TOP
COMPOUNDS ONLY
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IB
SEMTVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE MO.

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.:

Matrix: (soil/water) WATER

Sample wt/vol: 250.0 (g/mL) ML

Le ve1: (low/Bed) LOW

% Moisture: not dec. dec.

Extraction: (SepP/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:

SEXTBLK01

SD6 No.: CD-S156

Lab Saaple ID: QCBLK38267EXT

Lab File ID: A4905

Date Received:

Date Extracted: 05/31/94

Date Analyzed: 06/01/94
ĉ

Dilution Factor: 1.0

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

o
o
o

Q o

98-95-3

121-14-2

Nitrobenzene

2 , 4-Dinitrotoluene

« - *̂ ^ -. _..%, ĵ — j_ ̂

40
40
40
40
40
40
40
40
40
40
40
200

U
U
U
U
U
U
U
U
U
U
U
U

FORM I SV-3 1/87 Rev.
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File >fi
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I
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4 b
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Data File: >A4905::A1 Quant Output File: /SA4905::D3
Name: BLANK 38267 EXT Instrument ID: MSA
Misc: INST*MSA?LBj537.01;TCLP BTL*11

Id File: 1_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 9.40601 13:46

Operator ID: MSA
Quant Time : 940601 21:46
Injected at: 940601 21:14

Page 1 of 3



TOTOL 10M CHROrMTOCRfln
f i)« XJ490S 35.0-900.0 MU. BLBNK 38267 EXT
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Data File:
Name: BLANK 36267 EXT

: 1NST#MSA;LB;537.01;TCLP

Quant Output File: AA4905::03
Instrument ID: MSA

BTL*11

Id File: I_ACl_P: :QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940923 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 21:46
Injected at: 940601 21:14

Page 2 of 3



T07RL ION CHROttftTOBRBM
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Data File: >A4905::Al
Name: BLANK 38267 EXT
Misc: INST*MSA;LB;537.01;TCLP

Quant Output File: 'SA4905::03
Instrument ID: MSA

BTL#11

Id File: I_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940601 13:46

Operator ID: MSA
Quant Time : 940601 21:46
Injected at: 940601 21:14

Page 3 of 3



QUANT REPORT Page

Operator ID: MSA
Output File: ~A4905::D3
Data File: >A4905::A1
Name: BLANK 38267 EXT
Disc: INST*MSA;LB;537.01;TCLP

ID File: I_ACLP::QT
Title: SEMIVOLATILE SNA'S
Last Calibration: 940523 14:49

Quant Rev: 7 Quant Time: 940601 21:46
Injected at: 940601 21:14

Dilution Factor: 4.00000
Instrument ID: MSA

BTLtll

2UL INJECTION
Last Qcal Time: 940601 13:46

Compound R.T. Q ion Area Cone Units

1)
4)
6)
19)
20)
34)
39)
55)
56)
65)
68)
70 >
71)
75)
76)
77)

•d4-l ,4-0 ich lorobenzene
2-Fluoropheno 1
Phenol-d5
•d8-Naphthalene
Nit robenzene-d5
•dlO-Acenaph thane
2-F luorob ipheny 1
2 ,4 ,6-Tr ibromophenol

•dlO-Phenanthrene
Di-n-Butylphtha late
•d!2-Chryaene
Terphenyl-dl4
Butylbenzy Iphtha late
bisC2-EthyIhexyi )Phthaiate
•d!2-Perylene
Di-n-Octyl Phthalate

6
4
6
9
7
14
12
16
17
19
24
21
23
24
27
26

.70

.29

.14

.63

.96

.02

.42

.05

.77

.54

.49

.95

.31

.66

.84

.43

152.
112.
99.
136.
62.
164.
172.
329.
188.
149.
240.
244.
149.
149.
264.
149.

0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0

88177
306560
261865
336383
287829
171553
484034
131730
253621
69665
187155
386447
6501
10760

109188
5976

20
230
151
20
186
20
176
312
20
13
20
160
3
3

20
1

.00

.64

.89

.00

.79

.00

.35

.35

.00

.50

.00

.34

.07

.54

.00

.11

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

92
65
58
97
74
94
98
83
98
98
100
98
92
76
100
100

• Compound is ISTD

O
O
O

REVEWEDFORTCLP
COMPOUNDS ONLY
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IB
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

SSPK01
Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

Matrix: (soil/water) WATER

Sample wt/vol: 250.0 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec. dec.

Extraction: (SepF/Cont/Sonc) SEPF

GPC Cleanup: (Y/N) N pH:

CAS NO. COMPOUND

Lab Sample ID: QCSPK38543

Lab File ID: A4882

Date Received:

Date Extracted: 05/31/94

Date Analyzed: 05/31/94

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

i n£_/t £_•?____

1 ft£_4A_K____

Q<3_QK _•)_____

a •? _£<>_•] _____
QQ_n£ _*)_____

1 "51 —1 A_O____

140
230
220
350
200
250
240
250
240
55
59
300

E

O
o

FORM I SV-4 1/87 Rev.



9B-LCS
BNA WATER LCS RECOVERY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: S17905 SAS No.: SDG No.: CD-S156

EPA Sample No.: SSPK01 Level:(lov/med) LOW

COMPOUND

Pyridine
1 , 4-Dichlorobenzene
2-Methylphenol
4 -MethylDhenol ( 1 )
Hexachloroe thane
Nitrobenzene
Hexachlorobutadiene
2,4, 6-Trichlorophenol
2,4, 5-Trichlorophenol
2 , 4 -Dinitro toluene
Hexachlorobenzene
Pen tachl oropheno 1

SPIKE
ADDED
(ug/L)

250
250
250
500
250
250
250
250
250
65
65
250

LCS
CONCENTRATION

(ug/L)

140
230
220
350
200
250
240
250
240
55
59
300

LCS
%
REC f

54
92
90
71
82
100
95
101
95
84
91
121

QC
LIMITS
REC.

15- 90
19-121
48-108
36- 95
40-113
35-180
24-116
37-144
51-106
33-132
1-152
14-176 <o

4 Column to be used to flag recovery values with an asterisk.
* values outside of QC limits.
D Detected.

NG: Not Given. Determined by QC Charting Procedures.

(1) 4-Methylphenol and 3-Methylphenol co-elute;
of equal concentrations of each.

spike added is the total

FORM IX SV-1



TOTflL ION CHROMflTOeRflM
file >fl48Sa 35
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§
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Data File: >A4882::A3
Name: SPIKE 3854?
Misc: INST#MSAjLBj388.01;TCLP

Quant Output File: ^A4882::D3
Instrument ID: MSA

BTL# 7

Id File: I_ACLP::QT
Title: SEhlUOLATILE SNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: hSJ
Quant Time : 940531 19:25
Injected at: 940531 18:52
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D a t a F i l e : > A 4 8 9 2 : : A 3 Quant O u t p u t F i l e : ~A4882::D3
7 I n s t r u m e n t ID: MSA

;LB;388.01 ;TCLP BTL*7

3 5 P ; J e : I _«CLP : : QT
T i t l e : SEniUOLftTlLE BNft 'S 2UL INJECTION
L a s t C s l i b - a t i o n : 9^052? 1^:49 Last Qcal T ime : 9*0531 1A-.56

Dperato"- ID:
Oua^t Tii-e : 94*0531 19:25
I n j e c t e d at: 940531 18:52

Pan* 2 of 7



TOTAL ION CHROMflT06Rfln
FiJe >fl
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Data File: >A4882::A3
Name: SPIKE 38C?43
Misc: INST*MSA;LB;383.01;TCLP

Quant Output File:
Ins t rument ID:

-A4882::D3
MSA

BTL# 7

Id File: 1_ACLP::QT
Title: SEMIUOLATILE BNA'S 2UL INJECTION
Last Calibration: 940523 14:49 Last Qcal Time: 940531 14:56

Operator ID: .MSJ
Quant Time : 940531 19:25
Injected at: 940531 18:52

Page 3 of 3



QUANT REPORT Page

operator 10: flSJ
u t pu t File: ~A4882::03
ate Ft la: >A4862:: A3

Jama: SPIKE 38543
' isc: INST*MSA;LB;388.01;TCLP

0 File: I_ACLP::QT
itle: SEMIUOLATILE BNA'S 2UL
ast Calibration: 940523 14:49

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

INJECTION

940531 19:25
940531 18:52

4.00000
USA
BTL* 7

O
00
O
O

Last Qcal Time: 940531 14:56

Compound R.T. Q ion Araa Cone Units

1
3
4
6
11
14
16
18
19
20
21
24
25
31
34
S
7

1

]

>

i
60
61
65
68
70
71
75
76
77

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

•d4-l ,4-0 ich lorobenzene
Pyr id me
2-Fluoropheno 1
Phenol-d5
1 ,4-0 ich lorobenzene
2 -Me thy Ipheno 1
4-Methy Ipheno 1
Hexech loroethene

•d8-Naphthelene
Nit robenzene-d5
Ni trobenzene
2 ,4-Di me thy Ipheno 1
Benzoic Acid
Hexech lorobutadiene

•dlO-Acenaph thane
2 ,4,6-Tr ichlorophenol
2 ,4,5-Tr ichloropheno 1
2-Fluorobtpheny 1
2 ,4-Oini t roto luene
2 ,4,6-Tr ibromopheno 1
•dlO-Phenanthrene
Hexech lorobenzene
Pent ach loropheno 1
Di-n-Buty Iphthelete
•d!2-Chry»ene
Terphenyl-dl4
But ylbenzy Iphthelete
bis(2-Ethylhexyl)Phthelete
•d!2-Perylene
Di-n-Octyl Phthalate

6.
2.
4.
6.
6.
7.
7.
7.
9.
7.
8.
9.
9.
10.
14.
12.
12.
12.
14.
16.
17.
16.
17.
19.
24.
21.
23.
24.
27.
26.

72
51
26
07
76
41
81
82
64
98
03
01
27
07
02
20
28
43
61
03
77
78
35
53
48
95
30
85
82
42

152.
79.
112.
99.
146.
108.
108.
117.
136.
82.
77.
107.
122.
225.
164.
196.
196.
172.
165.
329.
188.
283.
266.
149.
240.
244.
149.
149.
264.
149.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
9
0
7
0
0
0
0
0
0
0
0

89676
167820
339631
327665
374880
311246
521487
146105
345336
287914
371212
7513
1048

• 142570
194109
223813
255676
534930
71472
181371
345027
63078
161439
60532
295200
587807
4608
13655
170308
2900

20.
136.
262.
188.
229.
223.
354.
203.
20.
189.
249.
6.
1.

238.
20.
252.
236.
177.
54.
347.
20.
59.
301.
8.
20.
156.
1.
2.
20.
.3

00
48
43
50
93
82
64
90
00
85
67
08
53
22
00
03
84
12
62
40
00
34
94
10
00
98
38
80
00
42

UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML
UG/ML

91
92
81
55
94
88
79
99
97
71
81
87
94
98
95
98
92
98
58
82
98
98
99
96
100
97
75
76
100
100

• Compound is ISTO

REVIEWED FOR TOP
COMPOUNDS ONLY



CHAIN OF CUSTODY
SAMPLE LOG-IN/RECEIPT RECORDS
PREP/EXTRACTION/BENCH SHEETS

INSTRUMENT RUN LOGS



Project Hen

Dreftt

Seeple Meed

Sseple No.
Coojaer

* Cents
Date:

2 AN -
2
2

5179-006

1 AN -
1

5179-007

1 AN -
1

S179-OOS

1 AN -
1

5179-009

1 AN -
1

5179-010

1 AN -
1

5179-011

1 AM -

5-rSl.lKl*

•gar, J. Powell

MneU tutored and ft*

lar Taanlete:

Client ID
te
Iner type

Aeber Sloes- 120*.

CD-S99E16N-2-3

Aeber Gless-500«l

CD-SB9E16N-3-4

Aeber GlOM-500»l

CD-STaElflN-3-4-9

Aeber Gless-500»l

CD-S7K1ol-3-4

Aeber 6lees-500eil

CD-S81E5N-2-3-9

Aeber Glass-SOOel

CD-S81E5N-3-4

Aatwr Glsat-SOOnl

has not I**" rad »cre*npd.

Account:

•loMad favi

C-HetrU

Anolyolo

PAINT/9095/**
PN/9045/04
PN/ IT/04
S/9030/04
TOX/9020/04
TOC/9060/*

ZENO/TOP/Q4

Soil

RAD/GANNA/04
RAD/SCREEN/*

Soil

RAO/OANNA/04
RAO/SCREEN/04

toll

RAO/GANNA/04
RAD/SCREEN/Q4

Soil

RAD/OANNA/94
RAO/SdEEN/04

Soil

RAO/CANNA/04
RAD/SCREEN/OA

Soil

ftAD/GAMM/04

HAS - St. Louis June 07k 1994 02
10952 Project: 537.01 STS Consultants OA1

taster Seaple Login: 5179

PH RevleMs ^ ̂ _

Detet Collected Received

Close Preservotlve Anel. Due Dote

COLD W-JUN-H
COLD 09-JUN-94
COLD 09-JUN-94
COLD 09-JUN-94
COLD 09-JUN-94
COLD 09-JUN-94
COLO 09-JUN-94
COLD 09-JUN-94
COLD 09-JUN-94

22-NAT-94 14i30 24-HM-94 09:10

S COLD 09-JUN-94
S COLD 09-JUN-94

22-NAT-94 14<40 24-NAT-94 09:10

S COLD 09-JUN-94
S COLD 09-JUN-94

22-NAT-94 16lOO 24-NAT-94 09:10

S COLD 09-JUN-94
S COLD 09-JUN-94

22-MAT-94 16(00 24-NAT-94 09:10

S COLD 09-JUN-94
S COLD 09-JUN-94

22-MT-94 ISiM 24-MT-94 09:10

S COLO 09-JUN-94
S COLD 09-JUN-94

22-NAT-94 15:00 24-NAT-94 09:10

S OHO 09-JUK-0*

.... 1

*9 pi
( No. 563 Rev. 0

»ue Shipper

Mold Dote Site

lo-NOV-W Rl9D
19-JUN-94 R19D
05-JUN-94 R19D
ia-NOV-94 R19D
29-NAY-94 R19D
19-JUN-94 R19D
I9-JUN-94 R190
OB-JUN-94 1091
05-JUN-94 109B

14-JUN-94 FED-EX

20-NOV-94 R196
20-NOV-94 R19D

U-JUN-94 FED-EX

20-NOV-94 R19D
20-NOV-94 R19D

U-JUN-94 FED-EX

20-NOV-94 RI9D
20-NOV-94 R19D

U-JUN-94 FED-EX

20-NOV-94 R19D
20-NOV-94 R19D

U-JUN-94 FEO-EX

20-NOV-94 R190
20-NOV-94 R19D

U-JUN-94 FED-EX

20-NOV-M R19D

ted Cetefory Red Seeple

(Container Nuaber

(79594:100)
(79594:100)
(79594:100)
(79594:100)
(79594:100)
(79590:100 79591:
(79592:100 79593:
(79592:100 79593:

3 R2312-007

(79613:90)
(79613:90)

3 R2312-006

(79624:90)
(79624:90)

3 RZS12-OOS

(79625:90)
(79625:90)

3 R2312-004

(79630:90)
(79630:90)

3 R2312-003

(79635:90)
(79635:90)

3 12312-002

(79636:90)

No.

s:X Filled)

100)
100)
100)

Payp 2 0000081



llAt • II. l«lU
I 109»2 ff*J«cli M7.01 lit

NMUf

07, Iff* Mi*? pa
OM 0». UI to.

>r«»H

J.

f Imii l*ur«4 1

CU«n» II

H«ld 0«U • il Mil*)

Of-JUi-N
W-JUI-M
W-M-M

M-WN-M
10-MV-M lift (fMUiM)

(IMMtM)

0-MMM-I*! toll •2312-001

•it

2 Ml
2
2

Clatt-HONL

GlM»*l20NL

ICAf/IQf/M
UD/MMM/M
•M/IMHI/M
•AO/IHU/M
lAft/KMIM/M
CII/9010/04
KPf/1010/tt4
MIIT/90W/M
M/tOO/M
PH/II/M
t/WU/M
IOB/fON/*4

cm*
cat
cat*
an*
cao
OHO

cno
one
COLD
ax.0
on*
one
coo
CBJ
cmt

M-AM
0»-«M
Of-M
OV-JUI
»•*•
W-JUi
09-JUH
09-4
Ot-J
Of-Ml
M-JIM
0»-*«
Of-Ml
Of-*»
Of-JIM
Of-JUl

01-J
M-MM
a *m
21 -«ov
20 MW
20-MW
20-HOV
20-WM
«•*•
tl-MW
If-Mi
OS-JIM
1S-MV
2f-MT
tf-JUl
If-Ml
M-JUH
Oi-JUB

lift

lift
lift
i tie
•if*
•110
• 110
• 110
• 110
•If*
•110
• 110
• 110
• 110
1110
1010
10M

(IWMllOO)
(FMUilM)
<muiioo>

(ffMlitOO)
(7H41l100»
(ffMIilOO)
(TfMStlOO)
<r»M)iioo>

(ffMSllOO)

<M»4SllOO)
(IVMSilOO)

(TfMAllOO miMOO)
r»M7i100)

>S«if>lt h«i not beeti r«d §cr»«f»d. 0000082



TECHNOLOGY
COKPOBATION

Project Name/No, '

Sample Team Members

PlufitCBIIUJI NU. .3

Project Manager*

Purchase Order No.6

11

ANALYSIS REQUEST AMD
CHAIN OF CUSTODY RECORD*

Samples Shipment Date "L

Lab Destination i

Lab Contact 9

Project Contact/Phone '?

Carrier/Waybill No. 13

Reference Document No. 5 U 2 2 4 0
Page 1 of "2.

Wto:*jF rs

Report to:10-

15

omE CONTAINER PER LINE

VohMM
Candktanon 21

Mo.
foo "t

IOQ
tAB

^SW tftY/3

CO •Sou ml

co
Si

•JfcW

55
l*io **£

-2 J TOC.

Special Instructions: 23 floi~D H'<?/*€*>1' 3 SP&L, - />.•*,•<-*
Possible Hazard Identification: 24
Non-hazard _| Flammable J Skin Imtant _| Poison B IJ Unknown

Sample Disposal: 25 -
Return to Dient J Disposal by Lab^g Archive |mos |

Turnaround Time Required:
Rush J

QC Level: 2
1 ! J III J III. J Project Specific (specify):

1. Relinquished by 2i-7 / / -z>
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'*'' VOLATILE QC SUMMARY
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Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SAS No.: SDG No.: CD-S156

01
02
03
04
05

EPA
SAMPLE NO.

CD-S78E18N23
CD-S81E5N23
VEXTBLK01
VSPK01
VBLK01

SI
(TOL)#

100
101
102
99
97

S2
(BFB)#

94
99
98
98
95

S3
(DCE)#

89
95
92
97
91

OTHER

0
0
0
0
0

TOT
OUT

0
0
0
0
0

QC LIMITS
51 (TOL) = Toluene-d8 ( 88-110)
52 (BFB) = Bromofluorobenzene ( 86-115)
53 (DCE) = 1,2-Dichloroethane-d4 ( 76-114)

# Column to be used to flag recovery values

* Values outside of contract required QC limits

D Surrogates diluted out

page 1 of 1
FORM II VOA-1 1/87 Rev.



4A
VOLATILE METHOD BLANK SUMMARY

Lab Na»e: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SDG No.: CD-SI56

Lab File ID: E9148 Lab Sample ID: QCBLK38799

Date Analyzed: 06/03/94 Time Analyzed: 1310

Matrix: (soil/water) WATER Level:(lov/aed) LOW

Instrument ID: MSE *""

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

01
02
03
04

EPA
SAMPLE NO.

CD-S78E18N23
CD-S81E5N23
VEXTBLK01
VSPK01

LAB
SAMPLE ID

5179-005
5179-012
QCBLK38268EXT
QCSPK38799

LAB
FILE ID

E9158
E9159
E9153
E9152

TIME
ANALYZED

1947
2019
1635
1540

COMMENTS:

A)
O

C)

O

page 1 of 1
FORM IV VOA 1/87 Rev.



5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SDG No.: CD-S156

Lab File ID: EE056 BFB Injection Date: 05/28/94

Instrument ID: MSB BFB Injection Time: 0216

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

m/e

50
75
95
96
173
174
175
176
177

ION ABUNDANCE CRITERIA

15.0 - 40.0% of mass 95
30.0 - 60.0% of mass 95
Base peak, 100% relative abundance
5.0 - 9.0% of mass 95
Less than 2.0% of mass 174
Greater than 50.0% of mass 95
5.0 - 9.0% of mass 174
Greater than 95.0%, but less than 101.0% of mass 174
5.0 - 9.0% of mass 176

% RELATIVE
ABUNDANCE

28.0
58.7
100.0
8.0
0.9 ( 1.2)1
70.9
5.7 ( 8.0)1
67.9 ( 95.7)1
4.8 ( 7.0)2

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04
05

EPA
SAMPLE NO.

VSTD050
VSTD020
VSTD100
VSTD150
VSTD200

LAB
SAMPLE ID

VSTD050
VSTD020
VSTD100
VSTD150
VSTD200

LAB
FILE ID

E9043
E9045
E9046
E9047
E9048

DATE
ANALYZED

05/28/94
05/28/94
05/28/94
05/28/94
05/28/94

TIME
ANALYZED

0318
0442
0515
0548
0620

page 1 of 1
FORM V VGA 1/87 R«v.



5A
VOLATILE ORGANIC GC/MS TONING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SDG No.: CD-S156

Lab File ID: EE066 BFB Injection Date: 06/03/94

Instrument ID: USE BFB Injection Time: 1039

Matrix:(soil/water) WATER Level:(low/Bed) LOW Column:(pack/cap) CAP

m/e

50
75
95
96
173
174
175
176
177

ION ABUNDANCE CRITERIA

15.0 - 40.0% Of mass 95
30.0 - 60.0% of mass 95
Base peak, 100% relative abundance
5.0 - 9.0% of mass 95
Less than 2.0% of mass 174
Greater than 50.0% of mass 95
5.0 - 9.0% of mass 174
Greater than 95.0%, but less than 101.0% of mass 174
5.0 - 9.0% of mass 176

% RELATIVE
ABUNDANCE

23.0
50.8
100.0
7.8
0.0 ( 0.0)1
75.4
5.7 ( 7.6)1
73.3 ( 97.2)1
4.7 ( 6.4)2

1-Value is % mass 174 2-Value is % mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

01
02
03
04
05
06

EPA
SAMPLE NO.

VSTD050
VBLK01
VSPK01
VEXTBLK01
CD-S78E18N23
CD-S81E5N23

LAB
SAMPLE ID

VSTD050
QCBLK38799
QCSPK38799
QCBLK38268EXT
5179-005
5179-012

LAB
FILE ID

E9146
E9148
E9152
E9153
E9158
E9159

DATE
ANALYZED

06/03/94
06/03/94
06/03/94
06/03/94
06/03/94
06/03/94

TIME
ANALYZED

1103
1310
1540
1635
1947
2019

page 1 of 1
FORM V VOA 1/87 Rev.
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: ITAS-ST.LOUIS

Lab Code: ITSL Case No.: V17905

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Contract: 537-01
CD-S81E5N23

SDG No.: CD-S156

Lab Sample ID: 5179-012

Lab File ID: E9159

Date Received: 05/24/94

Date Analyzed: 06/03/94

Dilution Factor: 10

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q

•7K_*)K_A_____

*7Q— HI _£_____

1 "5*7 — 1 D _/)____

100
50
50
50
100
50
290
50
50
50

U
U
U
U
U
U

U
U
U

FORM I VOA 1/87 Rev.



TOTAL ION CHftOrWT00*Ot1
ril« >C»13» 33.0-Z60.0 ABU. B179-01Z DL nSC|DN J'10 TCLP

.*??.. i .???..... 300̂  400 BOO

90000-

70000-

40OOO

9OOOO-

4OOOO-

^ -̂ ^̂ ^̂ >̂ p«M î̂ r̂̂ «î î
I
^
F
^̂ W^̂ ^̂ l̂̂ îv«i«M^̂ ^̂ M«M«r̂ »̂ p̂ p̂ î̂ V -̂ ^M^̂ ^MV ^^^V^ »*• ̂ "̂ PWWi*̂ ^̂ "

1

3.0 4.0 B.O 4.0 7.0 8.0 9.0 10.0 11.0 13.0 13.0 14.0

Data File: >E9159::07
Na»e: 5179-012 DL
Misc: MSE;DN 1x10 TCLP 537.01

Id File: §E9146::D5
Title: TCL LIST CLPx8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant Tim« : 940603 20:47
Injected at: 940603 20:19

Quant Output File: ~E9159::D1
Instrument ID: MSE

Calibrat ion
Last Qcal Time: 940603 11:03

Page 1 of 2



TOTAL ION CHROMPTOeRRM
Film >E9159 36.0-260.0 MU. B179-01E DL nSS|DN 1x10 "TCI.PB

600

eoooo-

70000

60000

50000-

40000-

30000-

20000-

10000-

??? ?p°.

t

i

14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 26.0

Data File: >E9159::07
Name: 5179-012 DL
Misc: MSEjDN 1/10 TCLP 537.01

Id File: §E9146::05
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant Time : 940603 20:47
Injected at: 940603 20:19

Quant Output File: "E9159::D1
Instrument ID: MSE

Calibrat ion
Last Qcal Time: 940603 11:03

Page 2 of 2



Operator 10: MSB
Output File: ~E9159::D1
Date File: >E9159::07
Name: 5179-012 OL
nisc: «SE;DN 1x10 TCLP 537.01

10 File: ££9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

QUANT REPORT

Quant Rev: 7 Quant Time:
Injected et:

Dilution Factor:
Instrument ID:

Cal ibrat ion

Page 1

940603 20:47
940603 20:19

1.00000
tlSE

Last Qcal Tina: 940603 11:03

Compound R.T. Q ion Area Cone Units

1)
27)
33)
43)
62)
63)
64)
85)

•
•

•

•

Bromoch 1 or ome thane
1 ,4-Oi f luorobenzene
Tr ich loroe thene
Chlorobenzene-d5
TO Iuene-d8
Bromof luorobenzene
Ch lorobromome thane
1 ,2-Dichloroethane-d4

10.
12.
12.
17.
14.
18.
10.
11.

31
44
88
17
92
98
31
54

128.
114.
130.
117.
98.
95.
128.
65.

0
0
0
0
0
0
0
0

13394
44714
1303

37711
36854
37780
13394
24165

50.
50.
2.
50.
50.
49.
50.
47.

00
00
87
00
33
27
00
57

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

97
92
83
95
97
92
97
88

• Compound is ISTD



REFERENCE 3TBNDBRD 8PCCTHUM
Film >E6089 Trichloroethen* Sc«n 630
Bpk Rb 22480. SUB 12.60 «in.

95 130

£0000-

UUZ
100

(-100

248

200

SAMPLE SPECTRUM <BflCK9ROUND SUBTRRCTED)
File >E9159 5179-012 OL
Bpk flb 293. SUB

95 130

60

Scan 929
18.68 »in.

200- V [ [
tn. Aii .1 r

160 '

148 195 211:,.../,r:.
100

200

SRMPLE SPECTRUM <UNRLTERED>
Fi le >E9159 5179-012 OL
Bpk Rb 293.

95 130

200-

fr \i L 1 . 1 y
100 '

Sc*n 529
IS. 66 m i n .

-100

19B 211 i

' ' J1 1 -0
200

Data File: >E9159::D7
Name: 5179-012 DL
Misc: MSEjDN 1/10 TCLP 537.01
Quant Time: 940603 20:47
Injected at: 940603 20:19
Last Qcal Time: 940603 11:03

Compound No
Compound Name
Scan Number
Retent ion Time:
Quant Ion :
Area :
Concent rat ion :
q-value :

Fll« >E91B9 94.7-95.7

200-

12.8

Fil« >E9159 131.7-138.7

12.8

Ftl« >C91B9 129.7-130.7

200-

100-

12.8

Quant Output File: ̂ £9159::Dl
Instrument ID: MSE

Quant ID File: §E9146::D5
Last Calibration: 940401 12:05

C5
O

: 33
: Trichloroethene
: 529

12.88 min.
130.0

1303
2.87 UG/L

83



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: ITAS-ST.LOUIS Contract: 537-01
CD-S78E18N23

Lab Code: ITSL Case No.: VI7905

Matrix: (soil/water) WATER

Sample vt/vol: 5.00 (q/mL) ML

Level: (lov/aed) LOW

* Moisture: not dec.

CoIUKI : (pack/cap) CAP

CAS NO. COMPOUND

SDG No.: CD-S156

Lab Saaple ID: 5179-005

Lab File ID: E9158

Date Received: 05/24/94

Date Analyzed: 06/03/94

Dilution Factor: 10

CONCENTRATION UNITS:
(ug/L or ug/Kg) DG/L Q

1OO
KnDO
enDO
C ADO
l f\f\xuu

en
DO
RnDO
KnDO
RnDU
RflDO

FORM I VOA 1/87 Rev.



TOTAL ION CHROtlRTOSRftn
File >E5

10000O-

90000;

80000-

70000-

60000-

50000-

40000-

30000-

20000-

10000-

0-

)158 35.0-360.0 uiu. 5179-005 DL nSE|DN 1/10 TCLP DC

'

\ 1
II

.„.. . ..!' "11,

I
\ I

!
1

a'.b V.b " B'.O 616 716 e'.b *\Q id.oi ii.o la'.o is'.o 14.0

Data File: >E9158::D7
Name: 9179-009 OL
Miac: MSE;DN 1/10 TCLP 537.01

Id File: gE9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant Time : 940603 20:15
Injected at: 940603 19:47

Quant Output File: AE9158::D1
Instrument ID: USE

Cal ibrat ion
Last Qcal Time: 940603 11:03

o
O

Page 1 of 2



TOTAL ION
Fi l« >C9198 39.0-Z60.Q *BU. Bi79^003TL

TOO«OO SCO

100000;

9000O

•OOOO

70000°

9OO

nSE|DN 1x10 TCLP B;

1OOO 1100

90000*

40OOO;
H

30000̂

eoooo-

1000O-

*
»-

4

. .n J
14.0 18.0 1*'.0 17.0 18.0 19.0 30.0 81.0 33.0 84.0 36.0

o
o
c

Data File: >E9196::D7
Na»a: 9179-005 DL
MlSc: rtSE;DN 1x10 TCLP 537.01

Id Fila: 0E9146::05
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant TIM* : 940603 20:15
Injected at: 940603 19:47

Quant Output File: ̂ £9158::01
Instrument ID: MSE

Ca 1 ibration
Last Qcal Time: 940603 11:03

Page 2 of 2



QUANT REPORT Page 1

Operator ID: MSB
Output File: "E9158::D1
Data File: >E9158::07
Name: 5179-005 DL
Miac: MSEjDN 1x10 TCLP 537.01

ID File: gE9146::05
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

Ca1ibrat ion

940603 20:15
940603 19:47

1.00000
rise

Last Qcal Time: 940603 11:03

Compound R.T. Q ion Area Cone Units

1)
15 1

27)
43)
*—l V

82)
83)
84)
85)

"Bromoch lorome thane
'lathylBriB Chluride

*1 ,4-Di f luorobenzene
*Ch Iorobenzene-d5
A Mnthi.jl ° Pnntnnnnn

To Iuene-d8
Bromof luorobenzene

*Ch lorobromome thane
1 ,2-Dichloroethane-d4

10.
° •

12.
17.
1 X

14.
18.
10.
11.

33

45
18
T5

92
98
33
54

128.

114.
117.
XT

98.
95.

128.
65.

0

—
0
0
f\

0
0
0
0

17725
rrO —

60619
48963
CO^T

47592
46723
17725
29906

50.
T

50.
50.
1 Q

50.
46.
50.
44.

00

00
00
x rt

06
93
00
49

UG/L
US>'L —

UG/L
UG/L
1 If* S\

UG/L
UG/L
UG/L
UG/L

* Compound is ISTD

89
2

92
97
xo

96
91
89
88

«*J
•̂ ^^̂ ^
O

0
o
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SDG No.: CD-S156

Instrument ID: MSB Calibration Date(s): 05/28/94 05/28/94

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

Min RRF for SPCC(#) = 0.300 (0.250 for Bromoform) Max %RSD for CCC(*) - 30.0%

LAB FILE ID: RRF20 = E9045 RRF50 - E9043
RRF100= E9046 KRF150= E9047 RRF200= E9048

COMPOUND

Chloromethane :

RRF 20

0.773
Vinyl Chloride * 0.920
1 , 1-Dichloroethene * 2.323
1 , 1-Dichloroethane # 2.307
Chloroform * 3.212
1 , 2-Dichloroethane
2-Butanone
Carbon Tetrachloride

2.408
0.064
1.205

1,2-Dichloropropane * 0.296
Trichloroethene
Benzene
Bromoform :

Tetrachloroethene
1,1,2, 2-Tetrachloroethane •
Toluene *
Chlorobenzene j
Ethylbenzene *

Toluene-d8
Bromof luoroben zene
1 , 2-Dichloroethane-d4

0.521
0.811

f 0.727
0.695
0.780

' 0.666
I 0.989
« 0.405

1.118
1.254
2.138

RRF50

0.668
0.764
2.118
2.071
3.202
2.133
0.074
1.024
0.284
0.457
0.692
0.652
0.657
0.688
0.592
0.870
0.362

1.050
1.080
2.034

RRF100

0.602
0.770
2.331
2.287
3.379
2.339
0.059
0.982
0.307
0.473
0.749
0.681
0.764
0.732
0.645
0.940
0.380

1.138
1.097
2.011

RRF150

0.643
0.785
2.313
2.334
3.353
2.241
0.052
1.017
0.320
0.483
0.771
0.614
0.874
0.644
0.644
0.934
0.367

1.093
0.971
1.814

RRF200

0.635
0.782
2.334
2.373
3.397
2.332
0.065
0.958
0.326
0.485
0.765
0.667
0.921
0.721
0.683
0.987
0.386

1.151
1.043
1.914

RRF

0.664
0.804
2.284
2.274
3.309
2.291
0.063
1.037
0.307
0.484
0.758
0.668
0.782
0.713
0.646
0.944
0.380

1.110
1.089
1.982

%
RSD

9.8
8.11
4.1̂
5.21
2.81
4.6
12.9
9.4
5.6"
4.9
5.7
. 2]

14.5
7.1i
5.3*
5.24
4.5*

3.6
9.6
6.2

r
k

»
t

r

00
00

01
4

FORM VI VGA 1/87 Rev.



QUANT REPORT Page 1

• a T o r < :
Outpu t ?" : ' ] • : ~E904«5: :D1
jata ? i :«: >E90<45: : 05

Quant Rev: 7 Quant Time:
In jected at:

Dilution Factor:
I nat rument ID:

lisc: tiSE.CuS.Hi20

ID F i le : 3E9043: :07
T i t l e : ^CL ^ :ST CLP/8240 -H2O
.as t Ca l ib ra t ion : 94Q4Q1 12:05

Ca1ibration

940528 05:10
940528 04:42

1.00000
MSE

Last Qcal Time: 940524 22:00

R.T. Q ion Area Cone Units

4 •

"̂  1

3 ;
u )

5 )
6 >
7)

11)
12)
13)
14)

15)
16)
17)
20)
21)
23 ;
24)
25 >
26)
27)
29)
29)
31)
32)
33)
34)
36)
37)
39)
39>
40)
41)
42)
43)

44)
45)
46)
47)
48)

•3r omoc'i i or a me thane
2 ic^iorod: f t u o r o me t h a n e
~t> 1 c r o««e thane
'J a "v i O 1 or i oe
3^ oinome t ha "ft
CS lor oe t r>ane
T »• s c r; 1 o r o f I u o r o me thane
1 ,1-DicMoroethene
1 ,1 ,2-Tr i ch l oro t r i f luoroethane
Carbon Disuifide
Ace t one
riethyiene CKloriae
1 ,2-Dicn loroethene (total)
t ran»- 1 ,2-Dich.loroethene
1 .l-OichJoroethane
cia-1 ,2-Oich loroethene
2-Bu t anone
2-8utanone («0)
In ioro'orm
1 ,2-D i ch I oroet hane

• 1 . 4-Oi f luorooenzene
Vinyl Ac e t a t e
1 ,1 ,1-Tr ichloroethane
Carbon Tet rach lor ide
Benzene
Tr ich loroe thene
1 ,2-Oich loropropane
Bromod i en 1 oro*e thane
2-Ch 1 oroet hyl vinyl ether
cis-1 ,3-Dich loropropene
trans-i.3-0ich loropropene
1 ,1,2-Trichloroethane
0 ibromoch 1 orome thane
Bromo f orm
•Ch Iorobenzene-d5
1 .1 ,2 ,2-Tetrachloroethane
TO luene
Toluene i^O)
4-Me thy 1 -2 -Pent anone
Tetrachloroethene

10.
3.
3.
3.
3.
4.
4.
5.
5.
5.
5.
6.
7.
7.
8.
9.
9.
9.
10.
11.
12.
8.
10.
11.
11.
12.
13.
13.
14.
14.
15.
15.
16.
18.
17.
19.
15.
15.
14.
15.

30
04
23
41
88
06
45
35
45
75
53
39
06
06
22
77
95
89
56
67
42
53
85
18
62
85
23
74
29
48
40
66
27
45
15
19
01
01
78
86

128.
85.
50.
62.
94.
64.
101.
61.
101.
76.
43.
84.
96.
96.
63.
96.
72.
43.

83.
62.
114.
43.
97.
117.
78.
130.
63.
83.
63.
75.
75.
97.
129.
173.
117.
83.
92.
91.
43.

164.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
Q
0
0
0
Q
0
0
0
0
0
0
0

13338
12448
4124
4907
7840
3521
23073
12394
16486
12353
3288
6978
6661
6661
12307M
6806
341M
1348M
17137
12845
39440
6602
17476
19011
12789
8212
4676
15648
1918
7484
5894
4863
13587
11476
31263
9758
8334
13940
3429
8692

50.
52.
21.
21.
28.
22.
38.
22.
20.
14.
34.
16.
18.
18.
20.
18.
23.
18.
23.
36.
50.
18.
33.
31.
18.
20.
17.
27.
20.
21.
26.
22.
26.
25.
50.
20.
19.
19.
19.
21.

00
59
17
58
77
36
67
69
33
11
56
53
34
34
37
50
05
83
32
26
00
74
36
66
34
94
34
20
74
05
70
60
00
50
00
82
17
16
00
64

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

93
90
99
91
93
87
97
93
90
97
79
97
75
75

87
55
97
93
93
89
65
88
97
99
90
96
99
93
90
84
89
96
94
96
97
90
92
67
83

U9
*-•
O

0
O



QUANT REPORT Page

Operator ID: M<5E
Output T i l e : ~E9045::D1
Data F i l e : >E9045::05
Name: USTD020
Disc: MSE,CLS,H20

10 F i l e : @E9043::07
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Quant Rev: 7 Quan t Time:
In j ec t ed a t:

D i l u t i o n Fac tor:
Ins t rumen t ID:

Ca 1 ibrat ion

940528 05:10
940528 04:42

1.00000
MSE

Last Qcal Time: 940524 22:00

Compound R.T. Q ion Area Cone Units

49)
53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
B5)

2-
Ch
1 ,
Et
Xy
o-
m,
St
1 .
1,
1,
To

Hexanone
1 o robenzene
1 ,1 ,2-Tetrachloroethane
hy 1 benzene
1 one ( t o t a l )
Xy 1 ene
p-Xylenes
yrene
3-Dich lorobanzene
4-0 ich lorobenzene
2-Dichlorobenzene
1 uene-d8

Bromof luorobenzene
•Ch

1,

1 orobromome thane
2-Dichloroethane-d4

16.
17.
17.
17.
18.
18.
17.
18.
20.
20.
21.
14.
18.
10.
11.

09
19
33
39
17
17
56
19
60
74
29
91
96
30
54

43
112
131
106
106
106
106
104
146
146
146
98
95
128
65

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

. 0

.0

. 0

. 0

. 0

. 0

. 0

2386
12369
9618
5063
6290
6290
11765
11291
14288
14370
14084
13979
15682
13338
11405

23
19
21
19
18
18
36
20
21
19
21
20
28
50
38

.97

.45

.51

.64

.38

.38

.78

.54

.20

.59

.12

. 10

. 11

.00

.35

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

87
99
92
89
95
95
95
75
96
96
95
93
97
93
82

• Compound is ISTD



TO;. ;CN

48000H

44QOO-I

130 300 300 400 500

3.0 4.0 5.0 6.0 7.0 o.O 9.0 10.0 IX.0 13.0 13.0 14.0

Data Pile: 'E9045::
: UST0020

Quant Output File: ~E9045::D1
Instrument ID: USE

O
O

!d TJ le: SE9Q43: : 07
T i t l e : TCL .-1ST CLP/82^Q -«20
Last Cal tbrat icn: 94CU01 12: C?

Operator 50: nSE
Quant T:n»e : 940528 05:10
Injected at: 940528 04:«2

Calibration
Last Qcal Time: 94052* 22:00

Page 1 of 2



TOTOL JON CHROnPTOGRPH
Fil« /E9043 35.0-360.0 »«u. VSTD020

700600 800 900

MSE.CLS,H20

1000 1100

52000-

48000-

44000-

40000-

36000-

32000-

28000-

24000-

20000-1

16000-

12000-

8000-

4000-

73

lV.0 15.0 16.0 1̂ .0 18.0 19.0 20.0 31.0 28.0 23.0 24.0 25.0

Data F i l e : >E9045::D5
Name: USTD020
Misc: MSE,CLS,H20

Id Fi la: |SE9043: : D7
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Operator ID: MSE
Quant Time : 940528 05:10
Injected at: 940528 04:42.

Quant Output File: 'XE9045::D1
Instrument ID: MSE

Ca 1 tbra t i on
Last Qcal Time: 940524 22:00

Page 2 of 2



QUANT REPORT Page

Quant Rev: 7
~E9Q43::D1
-E9043: : 05Data ": le:

•Ja«*e: JST
iisc: iSE;CLS WATER

ID F i l e : 8E8921: : 07

Quant Time:
Injected at:

D i l u t i o n Factor:
I ns t rumen t ID:

940528 03:47
940528 03:18

1.00000
nSE

i t l e : *"'_ ̂ IST CLP'8240 -H20 Ca 1
.ast C a l i b r a t i o n : 44Q4Q1 12:05

Comoound

•*
t

4 <

«? '

6 >
7)

l l v

12)
13)
14)

15)
16)
17;
235
21)
23 -
24)
25;
26 >
27)
28)
29)
31)
32)
33)
34)
36)
37)
38)
39)
40)

41)
42)
43)

44)
45)

46 )
47)
49)

• a^o^ocri I o r ome thane
~ j r * - i i o r a d i f t uorcme t nane
I**. 3 arome t nane
.' i nv i C1"1 1 or i de
C ̂  O WiQ IftC \ hi 9 O ̂

~*i loroe t hane
Trichlorof luor ome thane
1 . 1-Dich loroethene
1 ,1 ,2-Tr ichlorotr i f luoroethane
Carbon Oisulfide
«^ce t one
lethylene Chloride
1 ,2-Oi ch loroe thene (total)
•rans-i ,2-Dich loroethene
I , 1-Oic^ 1 oroethane
z :s-l ,2-Oichioroethene
2-Su t a"One
2-8utar>or>e i gO)
Ch loro»orm
1 ,2-Dich loroethane

•1 ,4-Oifluorobenzene
^my] Acetate
1 ,1 ,1-Trichloroethane
Carbon Tet rach lor ide
Benzene
'r ich loroethene
1 ,2-Dich loropropane
Bromod ich lorome thane
2-Ch 1 oroet hy 1 vinyl ether
c js-l ,3-Oich loropropene
Trans-1 , 3 -Dich loropropene
1 ,1,2-Trichloroe thane
D ibromoch 1 or ome thane
Bromo form
•CMorobenzene-d5

2 ,1 ,2,2-Tetrach loroethane
'o 1 uene
Toluene i90)
--Me thy 1 -2 -Pen t anone
"etrachloroethene

ibrat ion
Last Qcal Time:

R.T. Q ion «rea

10.
3.
3.
3.
3.
4.
4.
5.
5.
5.
5.
6.
7.
7.
8.
9.
9.
9.
10.
11.
12.
8.
10.
11.
11.
12.
13.
13.
14.
14.
15.
15.
16.
18.
17.
19.
15.
15.
14.
15.

31
03
24
44
89
07
44
36
46
76
56
42
09
09
23
78
90
90
56
68
43
54
88
21
62
86
25
74
29
49
41
69
27
45
16
20
02
02
78
86

128.
85.
50.
e>2.
34.
64.

101.
61.

101.
76.
43.
84.
96.
96.
63.
96.
72.
«3 .
83.
62.
114.
43.
97.
117.
78.
130.
63.
83.
63.
75.
75.
97.
129.
173.
117.
83.
92.
91.
43.

164.

0
0
0
0
0
a
0
0
0
0
0
0
0
a
Q
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

17712
39088
11825
13529
23183
10530
72194
37509
49930
37855
6666
20114
19348
19348
36675
20755
1317M
4501
56709
37786
56264
22655
49376
57624
38922
25734
15984
52573
6724
25689
18957
14784
43914
36707
41193
28356
24380
42512
11430
27080

940524

Cane

50.
124.
45.

44.
64.
50.
91.
51.
46.
32.
52.
35.
40.
40.
45.
42.
67.
47.
58.
80.
50.
45.
66.
67.
39.
46.
41.
64.
50.
50.
60.
48.
58.
57.
50.
45.
42.
44.
48.
51.

00
35
71
81
07
36
11
72
36
57
76
88
11
11
71
49
04
34
11
33
00
09
07
26
13
00
55
06
96
64
20
16
92
16
00
93
56
34
06
16

22:00

Units

UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGXL
UGxL
UGxL
UGxL
UGxL
UGxL
UGxL
UGXL
UGxL
UGxL
UGxL
UGxL
UGxL
UGXL
UGxL
UGxL
UGxL
UGxL
UGXL
UGXL
UGxL
UGXL
UGxL
UGxL
UGxL
UGXL
UGxL
UGxL

q
96
98
98
90
89
90
99
83
97
98
82
93
83
83
92
88
91
79
97
93
89
57
98
95
96
92
97
94
99
86
93
95
95
98
99
98
99
99
80
90

OS

^
0
o
0

°



QUANT REPORT Page

Operator ID: MSB
Output F i l e : -£9043::D1
Data F i l e : >E9043:: D5
Name: USTD050
Misc: MSE;CLS UJATER

ID Fi le: [3E8921: : 07
T i t l e :
Last C

Quant Rev: 7 Quant Time:
Injected at;

D i lu tion Fact or:
Ins t rumen t ID:

940528 03:47
940528 03:18

1.00000
nSE

49 )
53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
85)

TCL LIST CLP/8240 -H20 Calibration
i a l i b r a t i o n : 940401 12:05 Las

Compound

2 -He xanone
Chlorobenzene
1 ,1 ,1 ,2-Tetrachloroethane
Ethyl benzene
Xy lene ( t o t a l )
o-Xy 1 one
m , p-Xy 1 enes
St yrene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Di ch 1 orobenzene
To 1 uene-d8
Bromof luorobenzene
Ch 1 orobromome thane
1 ,2-Dichloroethane-d4

R.

16.
17.
17.
17."
18.
18.
17.
18.
20.
20.
21.
14.
18.
10.
11.

T.

10
20
33
37
16
16
57
20
59
73
30
92
96
31
54

t Qca 1 T i me :

Q ion

43.
112.
131.
106.
106.
106.
106.
104.
146.
146.
146.
98.
95.

128.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Area

6616
35850
30098
14893
19408
19408
37555
33000
40459
42394
40056
43253
44487
17712
36023

940524

Cone

50
42
51
43
43
43
89
45
45
43
45
47
60
50
91

.45

.79

. 10

.85

.05

.05

.09

.55

.56

.87

.59

.21

.51

.00

.21

22:00

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

q

79
98
90
94
95
95
96
84
97
99
96
92
94
96
87

Compound is ISTD

CVJ

o
o



TOTOL ;;s
33.0-ieO.O «»u. -ST3050

T ; C
:oo eoo 300 400

UOTEB

300

8000CM

3.0 4.0 5.0 6.0 7.0 e.O 9.0 10.0 11.0 13.0 13.0 14.01

Data F\ le: >E9043::05
: oST0050
: "SE;CLS UATER

Quant Output Tile: "£90<43::01
Instrument 10: MSE

Id F-. la: 8E8921: :07
T i t l e : TCL i^IST CLP/8240 -H20 Ca l i b ra t i on
-ast Ca i iD -a t i on : 94Q4Q1 12:05 Last Qcal Time: 940524 22:00

Operator !0: MSB
Quant Time : 94Q528 03 :47
In ) ected at: 94Q528 03:18

CV2

O

Page 1 of 2



TOTAL ION CHROMOTOGROn
F i l e /E9043 35.0-260 .0 amu. VSTD050 nSE|CLS UflTER

TIC
600 700 800 900 1000 1100

10000O-

90000-

80000-

70000-

60000-

50000-

40000-

30000-

20000-

10000-

•

48

1
36 jj
i 3

1

J

4«

i

38 S

•8 £i
1
«5

ll41 8f

38 |j 4|

1 1 3sii
3|f 1

Ul \f UU» U1

f

?

'

V-

1
9 *
E

48

„

4

74
7
I

1

>— M

»
• 73

1
P

i

u
1 -Ill

1
^ AJ\ l_̂ _rr~.r

14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0

Data File: >E9043::05
Name: USTD050
Misc: MSEjCLS UIATER

Id F i l e : PE9921::07
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Operator ID: MSB
Quant Time : 940528 03:47
Injected at: 940528 03:18

Quant Output File: ^E9043::D1
Instrument ID: MSE

Ca 1 ibration
Last Qcal Time: 940524 22:00

CM
CNi
O
o
O

Page 2 of 2



Operator !D: ^SE
Output F " i i e : ~£9fl46::01
3ata F: Je: >E9C4&::05
Name :

QUANT REPORT

Quant Rev: 7 Quant Time:
In jected at :

Dilution Pactor:
Instrument ID:

Page 1

940528 05:43
940528 05:15

1.00000
MSE

ID F. !e: *E9C43: : D7
'.lie: ~CL LIST CLP/8240 -H20 Ca 1
_ast Calibration: 940401 12:05

Compound

» ,
'̂ i

?- t

- )
5 )
6 )
7)
11)
12)
13)
14)
15)
:6)
171
205
21)
23)
24)
25)
26)
27)
28)
29)
31)
32)
33)
34)
36)
37i
39)
191
40 )

41 )
42)

43)

44 )

45 )

-6 )
-7)

48)

• 9r cmcCh 1 orome t hane
2 : C T-. ] o r o d l * luOro ma thane

C> 3 orome t hane
v j nv j "^ I or ide
9romo"»e t hane

C^> 1 oroe thane
Trichlorof! uorome thane
1 ,1-Dichloroethene
1 ,1 ,2-Trichlorotrifluoroethane
Carbon Disulfide
Ace t one
Hethvlene Chloride
1 ,2-Di ch loroethene i t o t a l )
t --ans- 1 , 2-0 ichl oroe thene
" , l-0:chloroethane,
c js-l ,2-Oichloroethene
2-9u t anone
2-8utanone ' '0 )
~h J or O » o rm

1 , 2-0 1 Ch 1 oroe t han«

• 1 . 4-D j f luorobenzene
'J i n y 1 Ac e t a t e
1 ,1 ,1-Tr ichloroethane
Carbon Te t rach lor ide
Benzene
Tricnloroethene
i ,2-Oich loropropane
Sromod ich I oronte thane
2-Ch J oroe thy 1 vinyl ether
cis-1 ,3-Dichloropropene
trans-1 . 3-0 i ch 1 oropropene
i.l.2-Trich 1 oroe thane
0 ibromoch 1 or one thane
Bromof Orm

•Ch iorobenzene-d5
1 ,1 ,2,2-Tetrachloroethane
"o luene
Toluene i90)
--Methyl -2 -Pent anone
^e t rachloroechene

ibra t ion
Last Qcal Time:

R.T. Q ion Area

10.
3.
3.
3.
3.
4.
4.
5.
5.
5.
5.
6.
7.
7.
8.
9.
9.
9.
10.
11.
12.
8.
10.
11.
11.
12.
13.
13.
14.
14.
15.
15.
16.
18.
17.
19.
15.
15.
14.
15.

30
04
27
41
86
04
43
36
46
75
53
40
05
05
22
75
89
89
56
68
42
52
85
19
62
86
25
74
29
51
41
68
27
47
16
20
02
02
78
86

128.
85.
50.
.62.
94.
64.

101.
61.

101.
76.
43.
84.
96.
96.
63.
96.
72.
43.
83.
62.

114.
43.
97.
117.
78.
130.
63.
83.
63.
75.
75.
97.
129.
173.
117.
83.
92.
91.
43.
164.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

15837
62842
19063
24388
38921
18023M
120310
73820
91374M
71538
11058
37040
36687
36687
72439
39724
1877
9i8in

107025
74086
53009
42354
92505
104124
79452
50179
32591
103898
14746
54607
39940
30347
87281
72239
38386
56196
49539
86157
23714
58624

940524

Cone

50.00
223.
82.
90.
120.
96.
169.
113.
94.
68.
97.
73.
85.
85.
100.
90.
106.
108.
122.
176.
50.
89.
131.
129.
84.
95.
89.
134.
118.
114.
134.
104.
124.
119.
50.
97.
92.
96.
107.
118.

59
41
34
29
40
81
84
88
84
88
89
06
06
98
95
85
00
65
15
00
47
38
01
79
20
92
38
61
25
63
93
29
41
00
67
80
42
01
86

22:00

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

uooooo 
,IT

 
11

85
94
86
86
97

98
82
93
93
79
94
81
81
92
84
86
99
99
93
89
56
98
97
99
94
95
96
98
86
88
96
95
96
99
97
97
97
82
87



QUANT REPORT Page

D p e r a t o r ID: MSE
Dutpu t F i l e : "E9046: :D1
Data F i le : >E9046:: D5
^ame: USTD100
Misc : MSE.CLS.H20

Quant Re-*-: 7 Quant Time'
Injected at:

Dilution Fact or;
Ina t rumen t ID;

940528 05:43
940528 05:15

1.00000
USE

u r i i o . gc.7u«4.7;.u/'
' i t l e : TCL LIST CLP/8240 -H20 Calibration
.ast Calibration: 940401 12:05 Las

49)
53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
85)

Compound

2-Hexanone
Ch 1 o robenzene
1 ,1 ,1 ,2-Tetrachloroethane
Ethylbenzene
Xylene ( t o t a l )
o-Xy 1 ene
m ,p-Xy lenes
St yrene
1 , 3-D ichlo robenzene
1 , 4-0 i ch lorobenzene
1 ,2-Dichlorobenzene
To luene-dS
Bromo f luorobenzene

•Ch 1 o robromome thane
l,2-Dichloroethane-d4

R.

16.
17.
17.
17.
18.
18.
17.
18.
20.
20.
21.
14.
18.
10.
11.

T.

12
22
35
39
18
18
57
20
61
73
30
92
96
30
54

t Qcal Time:

Q ion

43.
112.
131.
106.
106.
106.
106.
104.
146.
146.
146.
98.
95.

128.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Area

13608
72153
58488
29189
38081
38081
71833
64427
77640
83838
75880
87369
84209
15837
63687

; 940524

Cone

111
92
106
92
90
90
182
95
93
93
92
102
122
50
180

.35

.42

.56

.23

.65

.65

.88

.43

.82

.11

.68

.34

.92

.00

.34

22:00

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

evj
0
o
o
o
q

80
99
89
91
93
93
90
79
99
95
98
95
98
85
84

* Compound is ISTD



TOTOL :sw i

130 200 300

HSE.CLS.M30

400 500

3000COH

190000-'

160000-

140000- 10

o
o

3.0 «.0 5.0 6.0 7.0 a.O 9.0 10.0 11.0 12.0 13.0

Data Pile: >E9046::C5
Name: VSTD10Q

Id F: :e: i£9063: : 07
T i t l e : *CL LIST CLP/92^0 -H20
Last Calibration: 9^0^01 12:05

Quant Output File: ~E9046::D1
Instrument ID: flSE

Ca 1 i bration
Last Qcal Time: 940524 22:00

ator !Q: nSE
Qoar,t Time : 94Q528 05:43
Injected at: 940528 05:15

Page 1 of 2



TOTQL ION CHROHQTOGRBH
Fil« /E9046 35.0-260.0 «mu. VSTD100

600 700 800 900

MSEYCLS7H20

1000 1100

200000;

180000-

J
J

160000-

140000H

120000-

100000-

80000-

60000^

4000i>

20000-

36

14.0 15.0 16.0 17.0 ld.0 19.0 20.0 21.0 22.0 23.0 24.0 2?.0

(0

o
o

Data F i le : > E 9 0 4 6 : : D 5
Name: USTD100
M i s c : MSE,CLS,H20

Id Fi le: @E9043::07
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Opera to r ID: MSE
Quant T ime : 940528 05:43
I n j e c t e d a t : 940528 05:15

Quant Output File: ^£9046::D1
Instrument ID: MSE

Ca 1 ibra tion
Last Qcal Time: 940524 22:00

Page 2 of 2



QUANT REPORT Page

Quant
Dutput
Data -

e 'E9047::D1
-E9G47:: 05

"SE.Cl-3.H20

3D f, ;e: aE9Q43: : 07
~ i t l e : TCC .-IST CLP/8240 -H20
_a a » C a l i b r a t i o n : 940401 12:05

7 Quant Time:
In jected at :

Di lut ion Factor:
Instrument ID:

Ca 1 ibrat ion

940528 06:15
940528 05:48

1.00000
MSE

Last Qcal Time: 940524 22:00

«M

Compound R.T. Q ion Area Cone Units

* '

~

3
4 •
5 i
6 )
73

11 J
12)
13)
14)
15)
16)
17-
2D)
21 '
23 -
24)

25^
26;
27',
28 '
29)
31 )
32)
33)
34)
36)
3?)
38)
39)
4Q)
41)
42)

43)

44)
451

46 )
47)
48)

•Qromocri I or O">e t hane
1 ; c ̂ :crodi I \ u O r o me t h a n e
3h t orome t r«ane
J i "v • I""" I Or i ce
9^3<«»o«ne t f^ane
C^> I oroe t hane
TrichlorofI uorome thane
1 , 1-Dich loroethene
1 ,1,2-Trichlorotrifluoroethane
Carbon Cisulfide
Acetone
"ethylene Chloride
1 ,2-Oicn loroethene (total)
irana-1 ,2-Oichloroethene
". ,1-Oicnloroethane
•^ ss-1 ,2-Otcnloroethene
2 -8utar»or>e
2-Sutanone (90)
Ch 1 oro * or-tn

1 ,2-Oich loroethane
* 1 ,4-0 1 f luorobenzene
Oinyl Acetate
1 ,l.l-Tr»chloroethane
Carbon Te t rach lor ide
Benzene
Tr ichloroethen*
1 ,2-Oich ioropropane
Bromod ich loron* thane
2-Ch I oroe thy 1 vinyl ether
cis-1 ,3-Oichloropropene
trans-l ,3-Oichloropropene
1 ,1 ,2-Tricnloroethane
Dibromoch Icrome thane
Bromo form
•Ch Iorooenzene-d5
1 ,1,2,2-Tetrachloroethane
TO 1 uene
Toluene (90)
•i-nethy 1 -2 -Pent anone
T«trach5oroethene

10.
3.
3.
3.
3.
4.
4.
5.
5.
5.
5.
6.
7.
7.
8.
9.
9.
9.
10.
11.
12.
8.
10.
11.
11.
12.
13.
13.
14.
14.
15.
15.
16.
18.
17.
19.
15.
15.
14.
15.

31
02
26
41
85
03
40
34
44
76
56
40
05
05
23
78
90
90
57
68
43
52
86
19
63
84
24
75
30
49
40
67
28
46
16
19
00
00
79
87

128.
85.
50.
62.
94.
64.
101.
61.

101.
76.
43.
84.
96.
96.
63.
96.
72.
«3.
83.
62.

114.
43.
97.
117.
78.
130.
63.
83.
63.
75.
75.
97.

129.
173.
117.
83.
92.
91.
43.
164.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

18028
104616
34761
42472
64294
28611H
197947
125081
157235
126753
15421
64697
63663
63663
126259
68514
2786
14770
181327
121209
60138
58283
161817
183526
139134
87081
57781
172059
24502
93188
67922
48700
139087
110786
42660
82358
82416
146781
35556
111801

50.
326.
132.
138.
174.
134.
245.
169.
143.
107.
119.
113.
129.
129.
154.
137.
139.
152.
182.
253.
50.
108.
202.
200.
130.
145.
140.
196.
173.
171.
201.
148.
174.
161.
50.
128.
138.
147.
144.
203.

OC
99
01
21
56
44
44
45
43
15
91
37
67
67
62
80
32
63
54
17
00
53
57
43
88
62
53
15
72
86
81
42
58
41
00
80
92
81
38
97

UG/L
UG/L
UG/L
UG'L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

96
96
88
96
94

97
85
91
98
80
95
77
77
94
82
77
73
98
93
91
54
99
97
99
93
92
94
97
86
90
99
96
97
98
96
97
97
75
86



QUANT REPORT Page

Operator ID: MSE Quant Rev: 7 Quant Time
Output File: ''E9047::D1 Injected at
Data F i l e : >E9047::D5 Dil u t i o n Factor
Name: USTD150 Instrument ID:
Misc: MSE,CLS,H20

ID Fi le: @E9043: : 07
T i t l e : TTL LIST CLP/8240 -H20 Calibration
Last Calibration: 940401 12:05 Last Qcal Time:

49 )
, 53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
85)

2_
Ch
1 ,
Et
Xy

Compound

Hwxanone
1 o r obenzene
1 ,1 ,2-Tetrachloroethane
hy 1 benzene
1 ene ( t o t a l )

o-Xylene
m,
St
1 ,
1,
1,
To

p-Xy I enes
yr ene
3-Dich lorobenzene
4-Dich lorobenzene
2-Dich lorobenzene
Iuene-d8

Bromof luorobenzene
•Ch
1 ,

1 orob romo me thane
2-Dich Ioroethane-d4

R.

16.
17.
17.
17.
18.
18.
17.
18.
20.
20.
21.
14.
18.
10.
11.

T.

10
20
34
38
17
17
56
19
60
74
29
91
95
31
55

Q ion

43.
112.
131.
106.
106.
106.
106.
104.
146.
146.
146.
98.
95.

128.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Area

19431
119493
94607
46923
62331
62331
117255
106445
126858
130806
124063
139911
124260
18028
98117

: 940528 06:15
: 940528 05:48
: 1.00000
: MSE

; 940524 22:00

Cone

143.
137.
155.
133.
133.
133.
268.
141.
137.
130.
136.
147.
163.
50.
244.

07
72
09
41
51
51
61
88
94
71
35
46
21
00
06

Un 1 1 s

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

00
00

02
8

q

78
99
92
91
93
93
91
85
98
97
95
97
90
96
35

» Compound is ISTD



: CH

29000!*

2600CO-

240000-

160000-

140000-

:2ocoo-

90000-

60000-

4CC09-
7

» .1

aoo 330

20000- <V\3* ft4 J\ I

•J ^>J^Vj

400 -500

ao

^

3.0 4.0 5.0 6.0 7.0 o.O *.0 10.0 11.0 12.0 13.0 14.0

Data PI le: >E9QA7: : 05
Name: JSTOISO
n s s c : nSE.CLS,H20

3d PI Je: 8E9043: : D7
Tit3e: TCC LIST CLP/82^0 -
Last Calibration: 94Q401 12:05

Quant Output File: ~E9047::D1
Instrument ID: MSE

Ca 1 ibra t ion
Last Qcal Time: 940524 22:00

Operator ID:
Quant T ime : 940528 06:15
In jec ted at: 940528 05 : 6d

Page 1 of 2



TOTOL ION CHROtlPTOGRBH
F i l e -E9Q47 35.0-860.0 »u. VSTD150

600 700 800 900

MSE.CLS.HcO

1000 1100

14.0 15.0 16.0 17.0 16.0 19.0 £0.0 21.0 22.0 23.0 24.0 25.0

€•5

Data F i l e : >E9047:: D5
Name: USTD150
riisc: MSE,CLS,H20

Id F i l a : gE9043::D7
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Operator ID: MSE
Quant Time : 940528 06:15
Injected at: 940528 05:48

Quant Output File: ~E9047::D1
Instrument ID: MSE

Ca1ibrat ion
Last Qcal Time: 940524 22:00

Page 2 of 2



QUANT REPORT Page

Quant Rev: 7
^utpjt r.Je: ~E9Q48::00
at a P; :«: >E9Q48: :05

'.'STDtOa
"SE.CLS.H20

:o
' jt le:
-as t

Quant Time:
In jec ted at :

D i l u t i o n Factor:
Inst rument 10:

940528 06:48
940528 06:20

1.00000
MSE

1 -
^

3 •>
4 )
c. \

6 >
7)
11)
12)
13)
14)
15)
16)
17)
20)
21 3
23 ;
241
25)
26)
27)
28)
29)
31)
32)
33)
34)
36)
37)
38)
39)
40)
41 )
42)
43)
44)
45)
46 )
47)

e: §F.9043::D7
TCL UST CLP/8240 -H20 Ca 1

:aiit>ration: 940401 12:05

Compound

8 r o mo C rt 1 O r a me t h a n e

2 . c **• : o *• o d \ f 1 ̂  o r o me t h a n e
tt-i 1 orome t nane
J : "V i uh lor t «Je
5r o"io"«e t na^e
Ch 1 oroe tr>a»>e
'VichloroH uorome thane
1 , 1-Dich loroethene
1 ,1 ,2-Tr ichlorotr i f luoroe thane
Carbon Disulfide
Acetone
"ethvlene Chloride
1 ,2-0: en loroethene (total)
t ran 9-1 ,2-Oichloroethene
* . 1 -0« en loroe thane
c is- I ,2-Oichloroethene
I -But anor»e
2-8utanone (90)
Ch 1 Or o f arm

". .I-Dich loroet hane
1 , 4-0 i f I uorobenzene
'Jinyl Acetate
1 . 1,1-Tr ich lor oe thane
Carbon Te t rach lor ide
Benzene
Tr ich 1 o roe then*
: ,2-Oich loropropane
S'-omod ich iorome thane
2-Ch loroetnyl vinyl ether
c is-1 , 3-0 ich ioropropene
trana-1 ,3-Oich Ioropropene
1 ,1 ,2-Trichloroe thane
D ibromoch 1 or one thane
Qr omo * or m
Ch Iorooenzene-d5
1 .1 .2 . 2- Tet rach loroe thane
TO luene
To luene < 90 )
«-Me thy 1 -2 -Pent anone
"etracnloroethene

ibr

R

10
3
3
3
3
4
4
5
5
5
5
6
7
7
8
9
9
9
10
11
12
8
10
11
11
12
13
13
14
14
15
15
16
18
17
19
15
15
14
15

at it

.T.

.28

.01

.25

.41

.86

.02

.37

.32

.41

.75

.57

.40

.04

.04

.20

.75

.89

.91

.54

.68

.42

.52

.85

.19

.62

.85

.25

.74

.31

.50

.41

.68

.27

.47

.15

.22

.01

.01

.80

.88

an
Las

Q la

128.
85.
50.
62.
94.
64.
101.
61.
101.
76.
43.
84.
96.
96.
63.
96.
72.
43.

83.
62.
114.
43.
97.
117.
78.
130.
63.
83.
63.
75.
75.
97.
129.
173.
117.
83.
92.
91.
43.
164.

tt I

in

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Deal Time

Area

16317
123475
41456
51024
76536
32701
227219
152345
189267
151146
19299
78400
76549
76549
154887
83725
4275
21648
221720
152170
56470
75094
192244
216491
172909
109470
73566
218915
34340
124065
91399
66240
182913
150771
39334
113426
107518
191940
53482
144961

: 94Q

Con

50
426
173
183
229
169
311
228
190
141
165
151
172
172
209
186
236
247
246
351
50
148
256
251
173
194
190
265
259
243
289
214
244
233
50
192
196
209
235
286

1524

c

.00

.41

.9«

.45

.59

.77

.27

.03

.75

.17

.80

.79

.26

.26

.57

.06

.20

.16

.61

.17

.00

.91

.29

.79

.22

.95

.54

.78

.29

.67

.20

.99

.51

.94

.00

.39

.55

.64

.53

.83

22:00

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
LJG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

CO
o
0

o

q

83
96
89
97
96
91
96
85
90
99
86
93
77
77
92
84

77
75
96
92
85
55
99
98
97
94

95
96
98
84
90
94

95
99
98
99
96
97
84

84



Operator ID: MSE
Output F i l e : ~E9048i
Data F i l e : >E9048:
Name: USTD200
Misc: MSE,CLS,H20

QUANT REPORT

Quant Rev: 7
:DO
:D5

Quant Time:
Injected at :

D i 1 u t i o n Factor:
Inst rument ID:

ID F t l e : §E9043::D7
T i t l e : TCL LIST CLP/8240 -H20
Last C a l i b r a t i o n : 940401 12:05

Ca1 ibrat ion

Page 2

940528 06:48
940528 06:20

1.00000
MSE

Last Qcal Time: 940524 22:00

CM
CO

Compound R.T. Q ion Area Cone Units

49)
53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
85)

2-Hexanone
Ch 1 o robenzen'e
1 , 1,1,2- Tetrachloroethane
E t hy 1 benzene
Xylene ( t o t a l )
o -Xy 1 one
m ,p-Xy lenes
St yrene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
1 ,2-Dichlorobenzene
To 1 uene-d8
Bromo f luorobenzene

•Chlorobromome thane
1 ,2-Dichloroethane-d4

16.
17.
17.
17.
18.
18.
17.
18.
20.
20.
21.
14.
18.
10.
11.

11
21
35
39
18
18
57
20
61
75
30
92
96
28
54

43.
112.
131.
106.
106.
106.
106.
104.
146.
146.
146.
98.
95.

128.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

30274
155307
119211
60754
80407
80407
149223
137529
162680
170630
159277
181050
164107
16317
124906

241.
194.
211.
187.
186.
186.
370.
198.
191.
184.
189.
206.
233.
50.
343.

75
13
95
34
79
79
74
81
84
93
86
96
78
00
28

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

78
97
91
94
99
99
93
84
99
96
97
99
92
83
87

• Compound is ISTD



j «•: i, T»:-4$ ??.3-ioo.o MU. - 5 ' S c O "
iao zoo 300 400 SOO

1 ifcoooo-f
; i

"j

-
£8000OJ

24COOO-

IbOiOO-

40000-

12

ftj:
5 ft \ 13 f> .

«V* a 1 \ A 1 '\i»

^vj VAJi >\A

33 36

3.0 4.0 5.0 6.0 7.3 e.O •y.O 10.0 11.0 12.0 13.0 14.0

Data Pi le: >E90«8: : 05
Same: CST0200
n»sc: 1SE.CLS.H20

Quant Output Fi le: ~E90<48:: 00
Instrument ID: MSE

Id P-. le: aE9043::07
T i t l » : TCJ_ LIST CLP^824Q -H20 Ca l i b ra t i on
i_ast Ca l i o ra t i on : 94Q4Q1 12:05 Last deal Time: 940524 22:00

Operator 10:
Quant T ime : 940528 06:^8
In jec ted at : 940528 06 :20

Page 1 of 2



TOTPL ION CHROnOTOQRfin
Fil« ,-E9<?48 33.0-260.0 «nu. VSTD200 MSE,CLS,H20

T IC
bOO 700 800 900 1000 1100

360000-

320000-

-

280000-

240000-

200000-

160000-

-1

12CCO'>

-

80000-

40000-

36

46

« 1

SB
38 j| 4j{

J
14.0

39i|

M iI4

1

I -
'

^
|

58 39 i

I
5n

a

i
'1

1 ! B I

42
1

ill

4
7
74

I

73

1

111 ..
15.0 16.0 1^.0 le'.O 19.0 20.0 21.0 22.0 23.0 24.0 26.0

CO
o

Data F i l e : >E9048::D5
Name: USTD200
nisc: MSE,CLS,H20

Id F i l e : (3E9043: : 07
T i t l e : TCL LIST CLP/8240 -H2Q
Last C a l i b r a t i o n : 940401 12:05

Operator ID: USE
Quant Time : 940528 06:48
Injected at: 940528 06:20

Quant Output File: ~E9048::DO
Instrument ID: USE

Ca 1 ibrat ion
Last Qcal Time: 940524 22:00

Page 2 of 2



CO
o
o
o

Data File: >E9045::05
Na«e: USTD020
Mi»c: nSE,CLS,H20
Quant TIMW: 940528 05:10
Injected at: 940528 04:42

Compound No: 24
Coapound Na«w: 2-Butanone (90)
Scan Number: 376
Retention Ti»e: 9.89 mjn.
Quant Ion: 43.0
Area: 1348M
Concentration: 18.83 UG/L
q-value: 97

Quant Output File: "E9045::01
Instrument ID: USE

Quant ID File: g£9043::D7
Last Calibration: 940401 12:05

This report was produced by QARCA on: 940601 12:19



F i l m >C904B 71.7-72.7 MU.

8»

7*

60-

5»

EIP
nse,CLS,H89

341

49-

30-

29-

Id-

•189

•99

•88

•79

49

•96

•49

39

ee

19

9.8 9.6 19.9 10.4

o
o
o
C5

Data File: >E9045::D5
Name: USTD020
Misc: MSE,CLS,H20
Quant Time: 940528 05:10
Injected at: 940928 04:42

Quant Output File: /NE9045::D1
Instrument ID: USE

Quant ID File: §E9043::D7
Last Calibration: 940401 12:0?

Compound No: 23 X . a i
Compound Name: 2-Butanone ( i*<- "
Scan Number: 379
Retention Time: 9.95 min.
Quant Ion: 72.0
Area: 341M
Concentration: 23.05 UG/L
q-value: 55

This report was produced by QAREA on: 940601 12:17



>C9048
EtP

t1SE,CLS,HZ0

12397

-*•
3«

o
o
o

7.Z 7,4 0.4 0.4 0.0 9.0 9.2

0«ta File: >E9Q45::D5
N«Ma: UST0020
Misc: nSC,CLS,H20
Quant T1M: 940928 09:10
Injected et: 940928 04:42

Quant Output File: ~E9045::D1
Instrument 10: USE

Quant ID File: gE904?::D7
Last Calibration: 940401 12:0?

Compound No: 20
Compound Naew: 1,1-Oichloroethane
Scan Number: 291
Retention Tiae: 8.22 mm.
Quant Ion: 63.0
Area: 12307M
Concentration: 20.37

This report was produced by QARCA on: 940601 12:14



^3041 "1.7-72.7 amu. VSTD858
EIP

MSE|CLS UflTER

W

140-

189-

j

iee-j

80-1

J
J
i

*1

881

j.

1317
•188

•98

•80

78

-69

-30

-48

30

£0

18

-e
9.00 9.90 10.00

oo
CO

o
o

Data File: >E9043::05
Name: USTD050
Misc: MSEjCLS WATER
Quant Time: 940528 03:47
Injected at: 940528 03:18

Compound No: 23
Comoound Name: 2-Butanone
Scan Number: 377
Retention Time: 9.90 mm.
Quant Ion: 72.0
Area: 1317M
Concentration: 67.04 UG/L
q-value: 91

Quant Output File: "E9043::D1
Instrument ID: USE

Quant ID File: (1E8921::D7
Last Calibration: 940401 12:05

This report was produced by QAREA on: 940601 12:16



>C9«4t «3.7-64.7 aau. nSE.CLS.H8*

1Z1

114

1MZ3

3.Z 3.4

•M

•40 o
o
o

9.1

Data Fila: >C9046::05
Na««: USTD100
Mi»c: MSE,CLS,H20
Quant Tiaa: 940528 05:4}
Injected at: 940528 05:15

Compound No: 6
Compound Name: Chloroethane
Scan Numbar: 81
Retention Time: 4.04 mm.
Quant Ion: 64.0
Area: 18023M
Concentration: 96.40 UG/L

Quant Output File: ~E9046::01
Instrument ID: USE

Quant ID File: gE9043::D7
Last Calibration: 940401 12:05

0'

This report was produced by QAREA on: 940601 12:26



n\m iee.7-181.7 »«ii. nsE,ci.s,H20

9608-

8080-

?ee»

680*

o08»

388»

2800-

1080-

91374

188

98

-88

78

-68

-98

•48

38

-26

18

4.6 4.8 5.8 B.a 5.4 8.6 8.8 6.8 6.8 6.4

Data File: >E9046::D5
Name: USTD100
Miac: MSE,CLS,H20
Quant Time: 940528 05:43
In jec ted at: 940528 05:15

Quant Output File: "E9046::D1
Instrument ID: MSE

Quant ID File: g£9043::D7
Laat Calibration: 940401 12:05

Compound No: 12
Compound Name: 1 , 1 ,2-Tr ich lorot r i f luoroe thane
Scan Number: 153
Re tent ion Time : 5.46 min.
Quant Ion: 101.0
Area: 91374M
Concentration: 94.88 UG/L
q-value: 93

flf'L'*'
,f« 6»

.b

This report was produced by QAREA on: 940601 12:32



FU« >C9«4t 42.7-43.7 uu NSE.CLS.HZ*

I 11

•79

39

O
o
o
o

!•

9.2 9.« !•.• •.<

Data File: >E9046::05
Name: UST01QO
Mj»c: MSE,CLS,H20
Quant Ti««: 940528 05:43
Injected at: 940528 05:15

Compound No: 24
Compound Na*e: 2-Butanone (90)
Scan Nunber: 379
Retention Ti«e: 9.69 mm.
Quant Ion: 43.0
Area: 9181M
Concentration: 108.00 UG/'L
q-value: 99

Quant Output File: ~E9046::01
Instrument 10: MSC

Quant 10 File: @E9Q43::D7
Last Calibration: 940401 12:0?

This report was produced by QAREA on: 940601 12:37



>E9947 63.7-64.7 MU. hsc.CLS.Hae

2688-

2488-

2888-

1888-

1688-

1488-

1288-

1888-

888-

688-

488-

288-

8-

28611
•188

•98

•88

•78

•68

•68

•48

•38

•28

•18

3.2 ' 3.4 ' 3.6 ' 3.8 ' 4.8 ' 4'.2 4 ^ 4 4l6 ' 4.8 ' 5.8

Data File: >E9047::D5
Name: USTD150
Misc: MSE,CLS,H20
Quant Time: 940528 06:1?
Injected at: 940528 05:48

Compound No: 6
Compound Name: Chloroethane
Scan Number: 79
Retention Time: 4.03 mm.
Quant Ion: 64.0
Area: 2861111
Concentration: 134.44

Quant Output File: ̂ E9047::D1
Instrument ID: USE

Quant ID File: §E9043::D7
Last Calibration: 940401 12:05

This report was produced by QAREA on: 940601 12:39



7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: ITAS-ST. LOUIS Contract: 537-01

Lab Code: ITSL Case No.: VT.7905 SDG No.: CD-S156

Instrument ID: MSB Calibration date: 06/03/94 Time: 1103

Lab File ID: E9146 Init. Calib. Date(s): 05/28/94 05/28/94

Matrix:(soil/water) WATER Level:(lov/med) LOW Column:(pack/cap) CAP

Min RRF50 for SPCC(f) » 0.300 (0.250 for Bromoform) Max %D for CCC(*) = 2t«0%

COMPOUND

Chloromethane •

RRF

0.664
Vinyl Chloride * 0.804
1 . l-Dichloroethene * 2.284
1 , 1-Dichloroethane f 2.274
Chloroform * 3.309
1 . 2-Dichloroe thane
2-Butanone
Carbon Tetrachloride

2.291
0.063
1.037

1 , 2-Dichloropropane * 0.307
Trichloroethene
Benzene
Bromoform
Tetrachloroethene
1,1,2, 2-Tetrachloroethane
Toluene *

0.484
0.758
0.668
0.782
0.713

' 0.646
Chlorobenzene I 0.944
Ethylbenzene *

Toluene-d8
Bromof luoroben zene
1 , 2-Dichloroe thane -d 4

' 0.380

1.110
1.089
1.982

RRF50

0.855
0.914
2.654
2.416
3.463
2.400
0.056
1.105
0.340
0.507
0.796
0.789
0.612
0.707
0.648
0.943
0.396

0.971
1.017
1.896

-±J
-28.8 ]
-13.7 *
-16.2 *
-6.2 I
-4.7 *
-4.8
11.1
-6.6
-10.8 *
-4.8
-5.0
-18.1 s
21.7
0.8 '•
-0.3 *
0.1 I
-4.2 *

12.5
6.6
4.3

FORM VII VOA 1/87 Rev.



QUANT REPORT

Operator ID: USE
Output File: ̂ E9146::D1
Data File: >E9146::D5
* . ! _ _ _ _ _ I î ^̂ PS. A ̂  A

Quant Rev/: 7

Data
Name:
Misc:

USTD050
MSE;DN 5.0ML

Quant Time:
Injected at:

Dilution Factor:
Instrument ID:

Page 1

940603 11:30
940603 11:03

1.00000
USE

ID File: gE9130::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:09

Compound

Calibrat ion
Last Qcal

R.T. Q ion Area Cond Units

1)
2)
3)
4)
5)
6)
7)
11)
12)
13)
14)
15)
16)
17)
20)
21)
23)
24)
25)
26)
27)
28)
29)
31)
32)
33)
34)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)

•Bromoch lorome thane
Di ch lorodi f luorome thane
Ch loromethane
Ui ny 1 Ch lor i de
Bromo methane
Chloroethane
Trichlorof luorome thane
1,1-Dich loroethene
1,1,2-Trichlorotrif luo roe thane
Carbon Disulfide
Acetone
Methylene Chloride
1 ,2-Dich loroethene (total)
trans-l,2-Dichloroethene
1,1-Di chloroethane
cis-l,2-Dich loroethene
2-Butanone
2-Butanone (90)
Ch lorof orm
1 ,2-Dich lo roe thane

*1 , 4-Di f luorobenzene
Uinyl Acetate
1,1,1-Trich loroe thane
Carbon Tet rachlor ide
Benzene
Trich loroethene
1 ,2-Dich loropropane
Bromodich lorome thane
2-Ch loroethyl vinyl ether
c is-1 ,3-Dich loropropene
t rans-1 ,3-Dich loropropene
1,1,2-Trich loroe thane
Dibromoch lorome thane
Bromof orm

*Ch Iorobenzene-d5
1,1,2 ,2-Tet rach loroe thane
To luene
Toluene (90)
4- Me thy 1-2-Pen t anone
Tet rach loroethene

10.30 128.0
3.04 85.0
3.24 50.0
3.40 62.0
3.87 94.0
4.02 64.0
4.44 101.0
5.34 61.0
5.44 101.0
5 . 73 76 . 0
5.52 43.0
6.40 84.0
7.07 96.0
7.07 96.0
8.24 63.0
9.77 96.0
9.91 72.0
9.91 43.0

10.56 83.0
11.70 62.0
12.44 114.0
8.52 43.0

10.89 97.0
11.21 117.0
11.64 78.0
12.87 130.0
13.25 63.0
13.76 83.0
14.31 63.0
14.52 75.0
15.43 75.0
15.70 97.0
16.31 129.0
18.47 173.0
17.17 117.0
19.21 83.0
15.03 92.0
15.03 91.0
14.80 43.0
15.90 164.0

17875
46527
15287
16340
24904
12713
75789
47432
58738
51600
6705
24490
23399
23399
43182
23157
1001
5146
61894
42894
59723
31427
58984
66010
47565
30291
20308
61106
9760
34373
26904
19777
56573
47132
50169
35485
32505
56530
14652
30690

50.00 UG/L
100.21 UG/L
74.40 UG/L
64.87 UG/L
57.09 UG/L
63.55 UG/L
53.17 UG/L
52.89 UG/L
51.73 UG/L
51.09 UG/L
49.30 UG/L
53.10 UG/L
51.18 UG/L
51.18 UG/L
49.38 UG/L
51.51 UG/L
36.81 UG/L
46.00 UG/L
48.81 UG/L
48.89 UG/L
50.00 UG/L
52.44 UG/L
52.60 UG/L
52.21 UG/L
53.74 UG/L
52.19 UG/L
55 . 75 UG/L
50.61 UG/L
50.46 UG/L
49.58 UG/L
51.03 UG/L
54.10 UG/L
53.82 UG/L
52.96 UG/L
50.00 UG/L
51.07 UG/L
49.35 UG/L
50.49 UG/L
51.01 UG/L
50.45 UG/L

-o —
98
96
93
96
99
66
99
82
98
98
93
88
76
76
93
80
70
94
98
94
91
58
98
97
95
92
98
96
99
83
93
95
98
97
99
98
93
93
84
85



QUANT REPORT Page 2

Operator ID: MSE
Output File: ~E9146::D1
Data File: >E9146::D5
Name: USTD050
Misc: MSE;DN 5.OML

Quant Rev: 7 Quant Time: 940603 11:30
Injected at: 940603 11:03

Dilution Factor: 1.00000
Instrument ID: USE

ID F

Last

49)
53)
54)
55)
56)
57)
58)
59)
72)
74)
75)
82)
83)
84)
85)

ile: •C9130::D9
B: TCL LIST CLP/8240 -H20 Calibration
Calibration: 940401 12:05 Last Qcal Tim*:

Compound

2-Hexanone
Ch lorobenzene
1,1,1 , 2-Te t rachl or oe thane
Ethy 1 benzene
Xylene (totel)
o-Xylene
m,p-Xy lenes
Styrene
1 ,3-Dichlorobenzene
1 , 4-Dich lorobenzene
1 ,2-Dich lorobenzene
Toluene-d8
Bromof luorobenzene
•Ch lorobromome thane
1 ,2-Dichloroethene-d4

R.

16.
17.
17.
17.
18.
IB.
17.
18.
20.
20.
21.
14.
18.
10.
11.

T.

13
23
35
41
19
19
59
21
61
75
31
94
98
30
54

Q ion

43.
112.
131.
106.
106.
106.
106.
104.
146.
146.
146.
98.
95.
128.
65.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Area

9149
47321
36466
19878
24948
24948
49877
38151
52232
55719
50051
48708
51001
17875
33897

940602

Cone

49.
50.
51.
51.
51.
51.
104.
51.
50.
50.
51.
48.
50.
50.
46.

31
12
79
18
66
66
79
24
66
46
06
74
44
00
86

12:12

Units

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

O
O
o
o
o

q
78
99
93
93
94
94
91
82
96
96
98
96
97
98
90

• Compound is ISTD



TOTAL ION CHROnATOBRAH
Pile >C9146 35.0*860.0 «au. VSTDOBO

TIC

120000-

110000-

100000-

90000-

80000-

70000-

60000-

90000-

40000-

30000-

20000-

10000-

nSE|DN

. * pp. .....
B.OHL

3.0 4.0 6.0 6.0 7.0 8.0 9.0 10.0 11.0 18.0 13.0

<D

O
o

Data File: >E9146::D5
Name: USTDO?0
Misc: MSEjDN 5.OML

Quant Output File: "E9146::D1
Instrument ID: MSE

Id File: @E9130::D5
Title: TCL LIST CLPX8240 -H20 Calibration
Last Calibration: 940401 12:0? Last Qcal Time: 940602 12:12

Operator ID: MSE
Quant Time : 940603 11:30
Injected at: 940603 11:03

Page 1 of 2



TOTAL ION CHROfMTOMWI
Film >E

12OOOO-

110000

100000-

9OOOO

•OOOO-

700OO

60WO

9146 39.0-260.0 «Bu. VSTDPBB HSE|ON B.OF1L

6OO f 7OO f gOO _ 900 ( 10OO _ 11,00

88

1

49

•

i
i

i

4

74

if 7'
JOOO-30

400OO-
•

30000-
«l

zoooo-
1

1OOOOH
1

41

ftVJ

I

14.0 16.0 16.0 17.0 16.0 19.0 20.0 £1.0 ti.0 23.0 24.0 28.0

Data File:
Na«e: USTD050

t1SE;ON 5.0ML

Id File: g£9130: :D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator 10: USE
Quant TIM : 940603 11:30
Injected at: 94Q603 11:03

Quant Output File: AE9146::D1
Instrument 10: USE

Cal ibrat ion
Last Qcal Time: 940602 12:12

Page 2 of 2



8A
VOLATILE INTERNAL STANDARD AREA SUMMARY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SD6 No.: CD-S156

Lab File ID (Standard): E9146 Date Analyzed: 06/03/94

Instrument ID: MSE Time Analyzed: 1103

Matrix:(soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP

01
02
03
04
05

12 HOUR STD

UPPER LIMIT

LOWER LIMIT

EPA SAMPLE
NO.

CD-S78E18N23
CD-S81E5N23
VEXTBLK01
VSPK01
VBLK01

ISl(BCM)
AREA #

17725
13394
15367
14146
18630

IS2(DFB)
AREA |

59723

.60619
44714
49381
47458
60506 12.47

IS3(CBZ)
AREA I

48963
37711
41707
38683
50530

151 (BCM) = Bromochloromethane
152 (DFB) = 1,4-Difluorobenzene
153 (CBZ) = Chlorobenzene

UPPER LIMIT = + 100%
of internal standard area.
LOWER LIMIT = - 50%
of internal standard area.

# Column used to flag internal standard area values with an asterisk

eo

o

o

page 1 of 1
FORM VIII VOA

2A
WATER VOLATILE SURROGATE RECOVERY

1/87 R«V.



RAWQC



GC/MS PERFORMANCE STANDARD

Bromof 1 uorobenzene (BFB)

m/z

50
75
95
96
177
174
175
176
177

I on Abundance
C r i t e r i a

15-40% of mass 95
30-60% of mass 95
Base peak, 100% rela
5-9%
Less
Great
5-9%
"5-10
5-9%

of mass
than 2%
er than
of mass

95
of mass
50% of
174

t i ve abundance

174
mass 95

1% of mass 174
of mass 176

Injection Date
Injection Time

Data F i le
Scan

MS da

Same 1
Mi sc
Svs.

t a f i l e header f r om : >

e: 50 NG BFB

EE056: :

Opera

D5

tor

% Relative Abundance
Base Appropriate
Peak Peak Status

27.
58.
100.
7.
,

70.
5.
67.
4.

98 27.
66 58.
00 100.
96
85
85
6?
78
75

7.
1.

70.
7.

95.
7.

98 Ok
66 Ok
00 Ok
96 Ok
20 Ok
85 Ok
95 Ok
66 Ok
01 Ok

: 05/28/94
: 02:16

Cfe

O
o

: >EE056 O
: 97

: MSB REG. GRP. 5/28/94 2:

0
o

16
: MSEjCLS

ft: 1
Method f i l e

Source t emp .

Chroma t

MS mode
: M_EE

N/A

ograph i c
Chroma toqraph ic
Chroma t ogr aph i c

1 : 70
Tun

SLJ/HU
ing f i 1

rev
e :

Ana 1 vzer t emp . :

temperatures :
t i mes ,
rate,

m i n .
deg/min

•

: 1

. : LF
T_E
N/A

90.
1.0
1.0

ALS *
No.

: 0
of extra

Equ ip ID: MSE
records: 2

Transfer line temp. : 0

200.
10.0
0.0

0.
0.0
0.0

0.
0.0
.1

0.
0.0
0.0



Bpk OD 3978.

4̂

2 ate-

i4i*i
,80*

..a*
*3

48

"*** -. X >

'••i,x » f|
*n j| /. i .jj il *
" M ' "' IL. 'J

44 t«

N6 ere

/*

i

01 ,

L«XJ
80

1SE|CLS Sc
6.86

99

1

1 IM 117 "̂  148

h ' ' ' ' n
199 128 140 l»0

kn 97 1
• in .

piia

•"
I

"6* 1
-90

-40

•30

^

•10

S dare f i 5 e Deader f rQ m : >EEOI56::D5

^0 NG BP"8

vs

Operator: MSB

1 HS model: 70 SU/HU rev.: LF
file: M_EE Tuning file: T_E
temp.: N/A Analvzer temp.:

REG. GRP. 5/28/94 2:16

* : 0 Equip 10: MS£
No. of extra records: 2
Transfer line temp. : 0

Chromat ograph i c temperatures : 90.
Chro»a tograph ic times, mm. : 1.0
CHromatographie rate, deg'min: 11.0

200. 0. 0. 0.
10.0 0.0 0.0 0.0
0.0 0.0 .1 0.0



>EE056
97

50 NG BFB
NRM

MSEjCLS

' l i e : > E

m/z

36.00
37.00
38.00
40. 00
41.50
43.20
43.40
44. 10
44.80
45.20
48. 10
48.40

!!E056 S

Int .

1.576
9.276
7.080
4.031
.879
.879
.879

2.326
.543
.749
.982

1. Ill

can #:

m/z

49.00
50.00
51.10
56.00
57.00
59.95
60.95
61.95
63.05
64. 15
66.95
67.95

In

6.
27.
8.
2.
3.
1.
7.
6.
3.
.

,

15.

97

it .

512
984
295
817
488
447
080
512
669
646
749
917

1 Retn.

m/z

68.95
72.15
73.05
74.05
75.05
76.05
77.25
78.95
79.85
80.95
87.05

t ime :

Int .

12.739
1.059
5.297
20.310
58.656
6.202
.879

3.953
1.344
4.574
3,437

6.86

m/z

87.95
88. 15
92.05
93.05
94.05
95.05
96.05
106.00
116.80
118.70
134.60

I

2
2
2
4
12

100
7
1
1

nt .

.532

.584

.739

.005

.661

.000

.959

.628

.344

.775

.465

m/z

140.95
142.85
147.85
148.25
172.25
172.55
173.05
173.95
175.00
175.90
176.90

Int .

1.137
1.473
.594
.388
.439
.439
.853

70.853
5.633
67.778
4.755

MS data f i l e header from : >EE056::D5

Sample: 50 NG BFB Operator: MSB
Misc : MSEjCLS
Sys. *: 1 MS model: 70 SW/HU rev.: |_F

Method f i l e : M_EE Tuning file: T_E
Source temp. : +-I/A Analyzer temp. : N/A

If*
O

Chroma tograph ic
Chroma t ograph i c
Chroma t ograph i c

temperatures : 90.
times, min. : 1.0
rate, deg/min: 11.0

REG. GRP. 5/28/94

ALS * : 0 Equip ID: MSE
No. of extra records: 2
Transfer line temp. : 0

200.
10.0
0.0

0.
0.0
0.0

0.
0.0
. 1

0.
0.0
0.0



GC/MS PERFORMANCE STANDARD

Bromofluorobenzene (BFB)

m/z
Ion Abundance

Criteria

\ Relative Abundance
Base Appropriate
Peak Peak Status

50
75
95
96
173
174
175
176
177

15-40H of mass 95
30-60* of mass 95
Base peak, 100* relative abundance
5-9* of mass 95
Less than 2* of mass 174
Greater than 50* of mass 95
5-9* of »ass 174
95-101* of mass 174
5-9* of mass 176

23.01
50.84
100.00
7.78
0.00
75.44
5.72
73.30
4.65

23.01
50.84
100.00
7.78
0.00
75.44
7.59
97.16
6.35

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok

In ject ion Date:
In ject ion Time:

Da t a File:
Scan:

06/03/94
10:39
>EE066
96

CM
Ift

US data file header from : >EE066::D5

Sample: 50 NG BFB Operator: MSE
Hisc : MSEfDKN
Sys. *: 1 MS model: 70 SU/HU rev.: LF

Method file: M_EE Tuning file: T_E
Source temp.: N/A Analyzer temp.: N/A

REG. GRP.

O
O

6/03/94 10:39

ALS * : 0 Equip ID: MSE
No. of extra records: 2
Transfer line temp. : 0

Chromatographic temperatures : 90. 200.
Chromatographic times, mm. : 1.0 10.0
Chromatographic rate, deg/min: 11.0 0.0

0.
0.0
0.0

0.
0.0
.1

0.
0.0
0.0



Fil« >C
Bpk fib

5280-

4888-

440»

4000-

3600-

320*

2880-

2480-

2000-

1600-

1200-
.

880-

400-

E866
0849.

37

X
1. „ .

<le

68

/

(

V A
68

e

>8
r

,J

8 N6 BFB

^6

94
«v

."l 1 1
80

IISCiOKN

95
"̂

174
\

117 129 130 141

, .N. NX /
100 ' 120 140 ' 160

Sea
6.84

176

188

n 96
• In.

:118
;

:iee
\
-90

-ee

r78

i-Aft^w

•80

r40

-30

-20

-10
ino
o
o

MS data file header from : >EE066::D5

Sample: 50 NG BFB Operator: MSE
Misc : MSEjDKN
Sy». *: 1 MS model: 70 SUI/HU rev.: LF

Method file: M_EE Tuning file: T_E
Source temp.: N/A Analyzer temp.: N/A

Chromatographic temperatures : 90.
Chromatographic times, min. : 1.0
Chromatographic rate, deg/min: 11.0

REG. GRP. 6/03/94 10:39

ALS * : 0 Equip ID: MSE
No. of extra records: 2
Transfer line temp. : 0

200.
10.0
0.0

0.
0.0
0.0

0.
0.0
.1

0.
0.0
0.0



>EE066
96

File: >l

m/z

36.00
37.00
38.00
38.90
39.80
42.00
42.30
43.50
43.80
44.10
45.00
46.50
46.80

50 NG BFB
NRM

EE066 Scan *:

Int.

3.466
7.863
6.694
1.842
1.961
.753
.456

1.010
1.327
1.723
1.248
.654
.891

m/z

47.00
47.70
48.00
48.20
49.00
50.00
51.00
55.00
56.00
57.00
59.95
60.95
62.05

96

Int.

1
1
5
23
7
1
1
3
1
6
7

.931

.495

.327

.327

.902

.014

.526

.545

.386

.347

.604

.179

.289

MSEjDKN

Re t n . t i me :

m/z

63.05
66.95
67.95
68.95
72.05
72.35
73.05
73.95
74.95
76.05
78.05
78.85
80.85

Int .

4.417
.753

12.775
10.240
.772
.654

4.971
17.607
50.842
5.011
.852

4.219
4.238

6.84

m/z

81.95
86.45
87.05
88.05
92.05
92.95
94.05
95.05
96.05
103.90
108.50
115.90
116.80

Int . mXz

1

3
2
2
3
11
100
7

.248

.555

.466

.931

.258

.545

.388

.000

.784

.931

.812

.495

.911

118.00
119.00
127.10
128.80
129.90
135.10
140.85
142.85
173.95
174.90
175.90
176.90
187.10

Int.

.436

.594

.357

.713

.733

.614

.970

.970
75.441
5.724
73.302
4.654
.416

US data file header fro* >EE066::05

Operator: MSESample: 50 NG BFB
Misc : MSE;DKN
Sys. *: 1 MS model: 70 SU/HUI rev.: LF

Method file: M_EE Tuning file: T_E
Source temp.: N/A Analyzer temp.: N/A

ChroMtographic temperatures : 90. 200.
ChroMtographic times, mm. : 1.0 10.0
Chromatographic rate, deg/min: 11.0 0.0

REG. GRP. 6/-03X94 10:39

ALS * : 0 Equip ID: MSE
No. of extra records: 2
Transfer line temp. : 0

0.
0.0
0.0

0.
0.0
.1

0.
0.0
0.0



METHOD BLANK DATA



Fil« >e
Bpk fib

5200-

4888-

4400-

4000-

3688-

3200-

2800-

2400-

2800-

1600-

1380-

800-

408-

E066
5849.

37

/

L 1 1
40

9

68

68

1

68

8 N6 BFE

'5

94

(UlM^J
&•'''

MSCiOKN

J5

174
\

• 117 129 138 141

, . ̂ v ̂•.//. s
108 ' 128 ' 140' ' 168 '

Sea
6.84

176

|

188

n 96
• in.

:110

J-188
*

r90

r80

-70

-60

r50

r40

-30

•20

-10 O
o
O

MS data file header from : >EE066::D5

Sample: 50 NG BFB Operator: MSE
Misc : MSE;DKN
Sys. *: 1 MS model: 70 SU/HU rev.: LF

Method file: M_EE Tuning file: T_E
Source temp.: N/A Analyzer temp.: N/A

REG. GRP. 6/03/94 10:39

Chromatographic temperatures : 90.
Chromatographic times, min. : 1.0
Chromatographic rate, deg/min: 11.0

ALS # : 0 Equip ID: MSE
No. of extra records: 2
Transfer line temp. : 0

200. 0. 0. 0.
10.0 0.0 0.0 0.0
0.0 0.0 .1 0.0



>EE066
96

50 NG BFB
NRM

MSE;DKN

'» le: >EE066 Scan *:

m/z Int . m/z

36.00
37.00
38.00
38.90
39.80
42.00
42.30
43.50
43.80
44.10
45.00
46.50
46.80

3.466
7.863
6.694
1.842
1.961
.753
.456

1.010
1.327
1.723
1.248
.654
.891

47.00
47.70
48.00
48.20
49.00
50.00
51.00
55.00
56.00
57.00
59.95
60.95
62.05

96 Retn.

Int . m/z

1
1
5
23
7
1
1
3
1
6
7

.931

.495

.327

.327

.902

.014

.526

.545

.386

.347

.604

.179

.289

63.05
66.95
67.95
68.95
72.05
72.35
73.05
73.95
74.95
76.05
78.05
78.85
80.85

t ime :

Int.

4.
.

12.
10.
.

•

4.
17.
50.
5.

m

4.
4.

417
753
775
240
772
654
971
607
842
Oil
852
219
238

6.84

m/z

81.95
86.45
87.05
88.05
92.05
92.95
94.05
95.05
96.05
103.90
108.50
115.90
116.80

Int .

1.248
.555

3.466
2.931
2.258
3.545
11.388
100.000
7.784
.931
.812
.495
.911

m/z

118.00
119.00
127.10
128.80
129.90
135.10
140.85
142.85
173.95
174.90
175.90
176.90
187.10

Int .

.436

.594

.357

.713

.733

.614

.970

.970
75.441
5.724
73.302
4.654
.416

nS data file header from : >EE066::D5

Sample: 50 NG BFB
Misc : MSE;OKN
Sys. f: 1 MS model

rtethod file: M_EE
Source temp.: N/A

Operator: USE

: 70 SU/HU rev.: LF
Tuning file: T_E

Analyzer temp.: N/A

REG. GRP. 6/03/94 10:39

ALS * : 0 Equip ID: flSE
No. of extra records: 2
Transfer line temp. : 0

Chromatographic temperatures : 90. 200. 0. 0. 0.
Chromatographic times, nun. : 1.0 10.0 0.0 0.0 0.0
Chromatographic rate, deg/min: 11.0 0.0 0.0 .1 0.0



1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: ITAS-ST.LOUIS

Lab Code: ITSL Case No.: V17905

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Contract: 537-01
VBLK01

CAS NO. COMPOUND

SDG No.: CD-S156

Lab Sample ID: QCBLK38799

Lab File ID: E9148

Date Received:

Date Analyzed: 06/03/94

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q
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Data Ft la: >E9148::07
Name: OCBLK
Misc: «SE,CLS,H20

Id Ft la: 8̂ 9146::D5
Title: TCL LIST CLPx8240 -H20
Last Calibration: 940401 12:09

Operator ID: MSE
Quant Tiaw : 940603 13:38
Injected at: 940603 13:10

Quant Output File: ~E9148::D2
Instrument ID: USE

Ca1ibrat ion
Laat Qcal Time: 940603 11:03

Page 1 of 2



TOTflL ION CHROMPT08RW1
File >E

110000-

100000-

90000:

eooooi

70000;

$0000-

50000-

40000-

3000>

80000J

10000-

9148 31

600

1

•

14.0 It

1.0-860.0 «•

700

!

[ i

S.O 16.0 IT1.

u. QCBLK
TIC
800

i

1

3

!
I

o le'.o 19

nSE,CLS,HEO

900 j 10(00 t 1100

1

[

.0 20.0 21.0 22.0 23.0 24.0 25.0

Data File: >E9148::D7
Name: QCBLK
Misc: MSE,CLS,H20

Id File: §E9146::05
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSE
Quant Time : 940603 13:58
Injected at: 940603 13:10

Quant Output File: ^E9148::D2
Instrument ID: MSE

Calibrat ion
Last Qcal Time: 940603 11:03
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QUANT REPORT

Operator 10: MSE
Output File: ~E9148::D2
Data File: >E9148::07
Name: QCBLK
Hisc: nSE,CLS,H20

ID File: ££9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:09

Quant Rev: 7 Quant Time:
Injected at:

Dilut ion Factor:
Instrument ID:

Page 1
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Calibrat ion
Last Qcal Time: 940603 11:03

Compound R.T. Q ion Area Cone Units
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Data File: >E9148::07
Name: QCBLK
Misc: MSE,CLS,H20
Quant Time: 940603 13:38
In jected at: 940603 13:10
Last deal Time: 940603 11:03

Compound No
Compound Name
Scan Number
Retent ion Time
Quant Ion
Area
Concent rat ion
q-value
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Quant Output File: ~E9148::D2
Instrument ID: MSE

Quant ID File: §E9146::D5
Last Cal ibrat ion: 940401 12:05
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Data Fila: >E9148:: 07
Name: QCBLK
Misc: MSE,CLS,H20
Quant Time: 940603 13:38
Injected at: 940603 13:10
Last Ocal Time: 940603 11:03

Compound No
Compound Name
Scan Number
Retent ion Time
Quant Ion
Area
Concent rat ion
q-value

Quant Output File: "E9148::D2
Instrument 10: USE

Quant ID File: §E9146::D5
Last Calibration: 940401 12:09
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: ITAS-ST.LOUIS

Lab Code: ITSL Case No.: V17905

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/mL) ML

Level: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Contract: 537-01
VEXTBLK01

SD6 No.: CD-S156

Lab Sample ID: QCBLK38268EXT

Lab File ID: E9153

Date Received:

Date Analyzed: 06/03/94

Dilution Factor: 10

CAS NO. COMPOUND
CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q
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TOTAL ION
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Data Fi1«: >E9151::D7
Name: EXTBLK 38268 DL
MJSC: MSE;DKN TCLP 537.01

Id File: §£9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant TIM : 940603 17:03
Injected at: 940603 16:35

Quant Output File: ~E9153::D2
Instrument ID: USE

Ca 1 ibrat ion
Last Qcal Time: 940603 11:03
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TOTPL ION CHROHflT06Rflf1
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Data File: >E9153::D7
Name: EXTBLK 38268 DL
Misc: MSE;DKN TCLP 537.01

Id Fila: §E9146::05
Title: TCL LIST CLPX8240 -H20
Last Calibration: 940401 12:05

Operator ID: MSB
Quant Time : 940603 17:03
Injected at: 940603 16:35

Quant Output File: ~E9153::D2
Instrument ID: MSE

Cal ibrat ion
Last Qcal Time: 940603 11:03

Page 2 of 2



QUANT REPORT

Operator 10: MSB
Output File: ~E9153::D2
Data File: >E9153::D7
Name: EXTBLK 38268 DL
Misc: MSE;DKN TCLP 537.01

ID File: §£9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:09

Qu«nt Rev: 7 Quant Time:
In jected at:

Dilution Factor:
Instrument ID:

Page 1

940603 17:03
940603 16:3?

1.00000
nSE

Calibrat ion
Last Qcal Time: 940603 11:03

Compound R.T. Q i on Area Cone Units

1)
27)
43)
8?)
83)
84)
85)

•Bromoch 1 orome thane
•1 ,4-Di f luorobenzene
•Ch Iorobenzene-d5
Toluene-d8
Bromof luorobenzene
•Ch lorobromome thane
1 ,2-Dichloroethane-d4
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• Compound is ISTD
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1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: ITAS-ST.LOUIS

Lab Code: ITSL Case No.: V17905

Matrix: (soil/water) WATER

Sample wt/vol: 5.00 (g/mL) ML

Leve1: (low/med) LOW

% Moisture: not dec.

Column: (pack/cap) CAP

Contract: 537-01
VSPK01

CAS NO. COMPOUND

SDG NO.: CD-S156

Lab Sample ID: QCSPK38799

Lab File ID: E9152

Date Received:

Date Analyzed: 06/03/94

Dilution Factor: 1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L Q
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9A-LCS
VOA WATER LCS RECOVERY

Lab Name: ITAS-ST.LOUIS Contract: 537-01

Lab Code: ITSL Case No.: V17905 SAS No.: SDG No.: CD-S156

EPA Sample No.: VSPK01 Level:(low/med) LOW

COMPOUND

Vinyl Chloride
1 , 1-Dichloroethene
Chloroform
1 , 2-Dichloroe thane
2-Butanone
Carbon Tetrachloride
Trichloroethene
Benzene
Tetrachloroethene
Chlorobenzene

SPIKE
ADDED
(ug/L)

20
70
70
50
70
50
50
50
70
70

LCS
CONCENTRATION

(ug/L)

13
58
56
40
47
38
38
40
56
58

LCS
%
REC f

67
82
80
80
68
76
76
81
80
82

QC
LIMITS
REC.

D-251
D-234
51-138
49-155
45-193
70-140
71-157
37-151
64-148
37-160

CO
o

I Colum to be used to flag recovery values with an asterisk.
* Values outside of QC limits.
D Detected.

NG: Not Given. Determined by QC Charting Procedures.
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Data File: >E9152::D7
Name: QCTCLP LCS
Misc: MSE;CLS/KRB,5.0ML,H20

Id File: @E9146::D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:09

Operator ID: MSB
Quant Time : 940603 16:08
Injected at: 940603 19:40

Quant Output File: ^£9152::D5
Instrument ID: MSE

Ca 1 ibration
Last Qcal Time: 940603 11:03
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Misc:

Id Fj le: gE9146: :05
T! t le : TCL LIST CLP'8?40 -H2O
Last Calibration: 9*0401 12:05

Operator ID: MSB
Quant Time : 940603 16:08
Injected at: 940603 15:40

Quant Output File: ~E9152: :D*>
Instrument ID:

Ca1tbrat ion
Last Qcal Time: 940603 11:03
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QUANT REPORT Page

Operator ID: MSB
Output File: ~E9152::D5
Data File: >E9152::D7
Name: QCTCLP LCS
Misc: MSE;CLS/KRB,5.0ML,H20

ID File: gE9146:: D5
Title: TCL LIST CLP/8240 -H20
Last Calibration: 940401 12:09

Quant Rev: 7 Quant Time:
Injected at:

Dilut ion Factor:
Instrument ID:

Ca 1 ibrat ion

940603 16:08
940603 15:40

1.00000
MSE

Last Qcal Time: 940603 11:03

Compound R.T. Q ion Area Cone Uni ts
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EXTRACTION/PREP/BENCH SHEETS
INSTRUMENT RUN LOGS

CHAIN OF CUSTODY/SAMPLE LOG-IN/RECEIPT RECORDS
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Notebook No.
PROJECT



'reject Menegcgj_^J. Powell

>raft« <H£JneL*/' Entered end ««

;«>ple Header Template:

ieeple to. Client ID
CoasMnts

f Container Type
>mtm:

,179-001 CD-S156E49N-2-3

1 AM - Aeber Glese-SOOMl
1
1
1

i179-001DUP 0)-t156E49N-2-3

1 AN - Aeber Glas»*SOOal

i179-002 CO-S1S6E49M-3-4

1 AN - Aeber Glass-500jnl
1

ilTV-OU CD-S-82E25M2-3

1 AM - Aaber Qless-SOOeil
1

5179-004 CD-S82E25V-3-4

1 AN - Aeber Glass-SOOeil
1

5179-005 CQ-S7BE1M-2-3

AM * Aefaer Gless-SOOeil

AN - Aaber Gliss-25ML

ITAS - St. Louis June 67. 19M 02:tt pel '
Account: 10952 Project: 537.01 STS Consultants QAS No. 563 Rev. 0

Neater Saaple Login: 5179

\ A^i"JL/«iit' ^"^Aif^j j£s **• ̂ /n£s^
viewed bm V^S-^YlOW^ PN to\*fr̂ frG<&rr~~** £CsW*7r

dm i
C-Netrlx

Analysis

toll

RAO/GANMA/04
RAD/ISOTN/Q4
RAO/ISOU/04
lAO/SOEEN/e*

toll

RAD/OANNA/04

toll

RAD/GANNA/04
RAO/SCREEN/Q4

toll

RAD/GANNA/04
RAO/SCREEN/tt

toll

RAO/OANNA/04
RAD/SCREEN/M

toll

•NA/rap/04
EXT/TCLP/04
NG/TCLP/M
ICAP/TCLP/04
RAO/GANNA/04
RAO/ISOTN/M
RAD/ 1 SOU/04
RAO/SCREEN/04
CN/9010/04

dbJcs /
f '

Detet Collected Received Due Clipper tod

Class Preaervetlve Ami. Due Dete Hold Date Site

22HMT-M 12:40

S
t
S
S

COLO
COLD
COLD
COLO

22-MAT-94 12t«0

S COLD

22-NAT-V4 12(50

t
S

COLD
COLD

22-NAT-M 13>45

S
S

COLD
COLO

22-IMT-M 14(05

S
S

COLD
COLD

22HMT-M MlOO

COLD
COLD
COLD
COLO
COLO
COLO
COLO
COLO
COLO

24-NAT-M 09:10

09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M

24-MAT-M 09(10

09-JUN-M

24-NAV-M 09(10

09-JUN-M
09-JUN-M

24-NAT-M 09)10

09-JUN-M
09-JUN-M

24-NAT-M 09(10

09-JUN-M
09-JUN-M

24-NAT-M 09)10

09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M
09-JUN-M

14-JUN-M FED-EX 2

ZO-HOV-M R190
20-NOV-M R190
20-NOV-M R19D
20-NOV-M R19D

14-JUN-M FED-EX 2

20-NOV-M R190

14-JUN-M FED-EX 2

20-HOV-M R19D
20-NOV-M R19D

14-JUN-M FED-EX V

20-NOV-M R190
20-NOV-M R19D

14-JUH-M FED-EX 3

20-NOV-M R19D
20-NOV-M R19D

K-JUN-M FED-EX 3

01-JUN-M R190
05-JUN-M 1190
22-JUN-M R19D
21-NOV-M R19D
20-NOV-M R190
20-NOV-M R19D
20-NOV-M R19D
20-NOV-M R19D .
OS-JUN-M R19D

Category Red Seeple to.

(Container. NuMbers:X Filled)

R2312-012

(79580:100)
(79580:100)
(79580:100)
(79580:100)

12312-012

(79580:100)

R2312-011

(79581:100)
(79581:100)

82312*010

(79584:100)
(79584:100)

•2312-00?

(79585:100)
(79585:100)

R2312-008

(79595:100)
(79595:100)
(79595:100)
(79595:100)
(79596:100)
(79596:100)
(79596:100)
(79596:100)
(795M:100)

has not been r*d screened.
Pcge 1

0000108



Project Manager i J. •owl I

Orafti final i Inter ad and

Seoplo Header leoplalei

Maple to. Client It

* Container lype
Oetei

t
1

t
1
1
2 M • Aatoor tlaae-120m

2

)t 79-004 CD-M9IMt>2-J

1 AD • Aahor Oleee-MOMl

)179-007 CD-«3911*i-S-4

1 AN - Attar Clow )00»l
1

) 179-008 CO-I7K1III-S-4

1 Ml • Aafcor OlMC-)00»l
1

)1 79-009 CD-07H1M-I-4

t AN - Aober OlaM-)00».l
1

)179-010 CP-H1IM-2-S-

1 AM • Aatoer OlM»-)00»l
1

Accoutti

tovloMad awi

C-totrl.

Analyse

FtM/iofo/ftt
MINT/909)/9j4

fN/lf/M
B/9030/t4
10X/9020/9J4
TOC/90M/OA

mo/Tar/tt

toll

MO/OAMM/OA
•AO/ICMIII/9J4

toll

tM/IAWM/tt
•AO/KUU/M

•9 toll

M0/ICMIH/9J4

toll

•AO/MMM/94
•At/KHIH/M

9 toll

•AD/OAMIA/04

MAI • tt. louli J*w 07. 1904 07 1 49 DM
109)2 rrojtcti H7.01 III Conauitent* Ml to. U3 Rev. 0

NMtar lojple lo«lni 1179

•H •owloMi

tata. C.tl«iod toeol̂ d *. 9J.IOMT tod

Cteae rreeervatlvo Anal. Due tale Hold tale lite

Cat M-JIM-M IB HOV-M 1196
OHO 09-JUI-94 19-JUH-94 I19B
Cat 09-JUN-94 Ol-JUM-94 9.190
Cat 09-JUH-94 11 MM- 94 «I90
COO 09-JUB-94 29-NAT-94 I19B
Cat 09-JW-94 19 JIM 94 §199
COO 09-AM-94 19-JW-94 0190
Cat 09-JM-94 OI-JM-94 10M
0010 09-JM-94 W-JUB-94 1091

22-MT-94 UiM 24-HAT-94 09i10 14-JUI-H flB-n S

I COLO 09-JUN-94 20 oW-94 •!«
1 COO 09-JUH-94 20-MV-94 1190

22-MAT-94 14l40 24-HAT-94 09 1 10 U-JM-94 flt-IR S

1 cat 09-JUH-94 20-MW-94 1190
1 COO 09-JUH-94 20-NOV-94 1190

22-MT-M UlOO 24-HAT-94 09)10 14-JUH-94 flO-U S

1 COO 09-JUH-94 20-MOV-94 1190
1 COO 09-JM-94 20-HOV-94 R190

22-HAT-94 14(00 24-HAT-94 09MO 14-JUH-94 flO-U 3

• Cat 09-JUH-94 20-OOV-94 §190
1 COO 09-JUM-94 20-MW-94 1190

22-MT-94 ISiOO M-NAY-94 09i10 14-JU«-94 ra-IK S

1 caO 09-JUH-94 20-HOV-94 1190
I CaO 09-JUH-94 20-MW-94 1190

eotoOT 0^ to l̂. to.

(Container •uafeereil filled)

(WMtlU)
( 79)94 1 100)
( 79)94 i 100)
( 79)94 t 100)
(79)94i 100)
(79)94i 100)
( 79)90) 100 79)911100)
(79)92)100 79)91 i 100)
(79)92)100 79)91)100)

•2312-007

(79411)90)
(7941J)90>

•2312-004

(79474i90)
(79424i90)

•2312-005

(7942)|90>
(7942)190)

•2312-00*

(794Mi90)
(79430)90)

•2312-003

(7943)i 90)
(7943)) 90)

1179-011

1 AN - Aober

• S«df)l» h»t not b*«n rid tcr*«ncd

CO-UUM-3-4 toll

RAD/QAMIA/04

22-MAT-94 IJrOO 24-NAT-94 09|10 U-JUH-94 FIO-EX

OHO 09-JUM-9« 20-HOV-94 *I90

•2312-002

(79636:90)

P»Q« 2 ._

0000109



HAS - st. Loot. June 07, 19M 02:49 D>
Account: 10952 Project: 537.01 STS Consultants OAS No. 563 lev.

Neater Saapla Login: 5179
Project Manager? J. fowl I :; ; :

oraftt finali Entered and lev! wed by*.

Saaple Header Template:

Saaple Ho.
CoMtnt*

• Container Type
Data:

1
1
1

5179-012

Client ID

Analysis

e-NetrU Date: Collected Received Due Shipper

Ctaea •reaervatlve Anal. Due Date Hold Dete Site

tad Category led Saaple Ho.

(Container Nuabere:X rilled)

MO/ISOTN/fA
RAO/ISOU/04

S OHO
S COLD
S COLO

09-JIM-9*
09-JUN-94
09-JUH-9*

20-HOV-M Rlw
20-NOV-94 1190
20-HOV-94 «190

CD-SalESll-2-1 •Oil 22HWV-94 15»00 24-MT-M 09(10 U-AH-94 KD-CX

(79636:90)
(79636:90)
(79636:90)

12312-001

AN - Aatoer Glaaa-SOOnl

AN - AMber Claaa-ZSOHL

2 AN - Alter Glass-120NL
2
2

•HA/tCLP/04
EKT/TCLP/04
HC/TCLP/M
ICAP/TCLP/04
•AO/CAHMA/M
tAO/ISOTH/M
IAD/ISOU/04
•AD/SCIEEH/04
CN/9010/04
FLPT/1010/04
PAIHT/9095/04
PH/9M5/04
PN/IT/04
S/90IO/M
TOM/9020/04
TOC/9060/04
VDA/TCLP/04
ZCM/TCLP/04

COLO
COLD
COLD
COLD
COLD
COLD
COLO
COLD
COLD
COLD
COLD
COLD
COLD
COLD
COLD
COLO
COLO
COLO

09-JUN-94 01-JOH-94 1190 (796Ut100)
09-JUN-94 05-JUN-94 1190 (79644:100)
09-JUN-94 22-JUN-94 1190 (79644:100)
09-JUN-94 21-NOV-94 1190 (79644:100)
09-JUN-94 20-NOV-94 1190 (79643:100)
09-JUN-94 20-HOV-94 1190 (79643:100)
09-JUN-94 20-NOV-94 1190 (79643:100)
09-JIM-94 20-NOV-94 1190 (79643:100)
09-JIM-94 05-JUN-94 1190 (79645:100)
09-JUN-94 18-NOV-94 1190 (79641:100)
09-JIM-94 19-JUN-94 1190 (79645:100)
09-JUN-94 OS-JIM-94 1190 (79645:100)
09-JUN-94 18-NOV-94 1190 (79645:100)
09-JUN-94 29-MAT-94 1190 (79645:100)
09-JUN-94 19-JIM-94 1190 (79645:100)
09-JUN-94 19-JUN-94 1190 (79648:100 79651:100)
09-JUH-94 OB-JIM-94 1091 (79646:100 79647:100)
09-JUH-94 05-JUN-94 1091 (79646:100 796(7:100)

'•«» «'««»

0000110



TtCHNOCOOt
COWORATON

Protect Name/No. '

Sample Team Member* 2

PiuntOeitoi Mu. 3

Project ManaQer4

Purchase Order No *

Required Report Data *'

ANALYSIS REQUEST AND c

CHAIN OF CUSTODY RECORD*

o6nT JC samplee Shipment Date 7

•„ 0/K«eev Lab Destination • 5

Lab Contact *

Protect Contact/Phone "

Carrier/Waybill No '3

*V° Reference Document No. 51) 2 2 4 0
Page 1 of 2.

B*to:s

Report to:10

OPJE CONTAINER PEP LINE

Special Instructions: 2

1 Sample Disposal: 25Possible Hazard Identification: ?< . ^«,,MK,D i_>n>Ku<»». . ..
Non-hazard J Flammable J Skin Irntant J ^omonB Ij Unknown ' J J R«Uim to Cliant J Disposal by Lab/jfl Archive
furnarqund Time Required: ** "

Tiaj>a Rush J

|mos )

OC Level: "
1 ' J II.! J IN J Project Specific (specify):

1 Relinquished by *1? / j
^Mun/MMMba..) 7 ,̂ * S

Date: 3/*3/*y
Time: /O *.S

?. Relinquished by ' Date:
Time

I Relinquished by
<yr«lur»/AH*«UX<|

Date
Time:

1 . Received by Data. A Y c'

2. Received by
|6gn«ur«/»»»*«uiinl

Date.
Time.

3 Received by Date.
Time:

Comments: ?9

ooooni



EH INTERNATIONAL
TECHNOLOGY
CORPORATION

Project Name l~f *&**?,

ANALYSIS REQUEST AND Reference Document No 30 JL
CHAIN OF CUSTODY RECORD (cont.)* Page_^_of 2-

Project No. 2 7 3lJ> Z.H Samnles Shinment Date 5/2Samples Shipment Date

Sample 14
Number

IS
Deacripthxi/Typa

Data/Tim* '6

Collactml

ONE CONTAINER PER LINE
Containert7"

TYP«

Sample 18
Volume

Pre-19
•ervative

Requested TeathtB 20

Program
Condition on ?<

Receipt
Disposal ??

Record No.

/

\
5$ /MO .•*»*>« rX lo o

cos J i'S
T/Z2/1*
/* to rc HH

CO S 7fg/P^>-2-5 5S /too

Cp Si
» •' < '

9-Q * f • r •

55
Soo

'00

55 .' »
CO -!>' g/C g/^-^'3

.2 5 55
f^ttt'tf

/Si2_ I jj ~. fc i
i: * i

55
S/Zi/1-f
ttoo

5S (GO
SS

2 So AT/
1-500 /CO ^ •' ' f S

CD S£ic i'^-Z- 5 55 5o/c
5 It-Id* lit ~l(

/Oo fhjf

Co 5 git
/lo *«t

T «

S5 /O C9 1 « • • » • •
0- 5g/c

sou
100*4

« M

0000112



INTIBNATIONAL
TECHNOLOGY
COKPORATION

C-U.R. and COG?
copgrnifv £/ /^.^^y <- • /-? -^
DATE: "o <•- ̂ '/ -*> y Work Order .No.:__x/_/_/_
TIME: o<?y<-^ Condhion Upon Receipt Variance Report
3Y- /)^^ <2 .̂̂ rS~~ n\S - St. Louis Laboratory

Cbe»t: Due: 05

No:
Refer to RFAVCOC

ire T

(CkKk ifl ttol apply): Ctrek Sumbcr u> Dnou Hut Item WM F ilMiiil *NA* • 'No< Applicable*

£> NA

(P -

<£ =

Not. d for proper iMljnii.

I brokcD/kalDi

9 NA

NA Vol(̂

*«kea/miMin| ^

byUb

t w«h tpftrounaielv

~ Cooler i

; proper praovM**.

: aol ««tua *C ± ?C ID oa doa not. much umple ID

= oH

4? =

^yr ^

Z No M0pk ID

td WMIKM proper p«p»n»ork- Ezplui:

Ad ceokn ea tatodl «ot received *uh irrpmer.t

Other (opfaai bctov):

;'•!

•) 'MM*

If

(Of dntMICl DMC



INORGANIC SAMPLE DATA



U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: ITAS_ST._LOUIS Contract: 537.01

Lab Code: ITMO Case No.: SAS No.: SDG No.: CD-S156_

SOW No.: SW846

EPA Sample No. Lab Sample ID
CDS78E18N23 5179-005
"CDS81E5N23 "5179-012
PBT39026 . PBT39026

Were ICP interelement corrections applied ? Yes/No YES

Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO_

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: Name:

Date: Title:

COVER PAGE - IN TCLP



Lab name: ITAS_ST._LOOIS

Lab Code: ITMO Case No.:

U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: 537.01

EPA SAMPLE NO.

CDS78E18N23

SAS No.: SDG No.: CD-S156

Lab Sample ID: 5179-005

Date Received: 05/24/94

Matrix (soil/water): HATER

Level (low/»ed): LOW

I Solids: 0.0

Concentration Units (ug/L or ag/kg dry weight): DG/L_

Color Before:

Color After:

Comments:

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Concentration

. 122
477
6.4
16.8
125
1.0
221
14.8

C

u
B
U
U
u
u
u
u

Q M

P
P
P
P
P
CV
P
P

CM

0
Q
0
c>
o

Clarity Before:- •

Clarity After:

Texture :

Artifacts:

FORM I - IN
TCLP



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

CDS81E5N23
Contract: 537.01

SAS No.: SDG No.: CD-S156

Lab Sample ID: 5179-012

Date Received: 05/24/94

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

Comments:

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Concentration

122
78.7
19.3
16.8
125
1.0
221
14.8

• M I >

c
u
B
B
U
U
U
U
U

Q M

P
P
P
P
P
cv
P
P

Clarity Before:

Clarity After:

o
o
o

Texture:

Artifacts:

FORM I - IN
TCLP



Lab Name: ITAS_ST._LODIS

Lab Code: ITMO Case No.:

U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: 537.01

EPA SAMPLE NO.

PBT39026

SAS No.: SDG No.: CD-S156

Lab Sample ID: PBT39026

Date Received: 05/24/94

Matrix (soil/water): WATER

Level (low/med): LOW_ • •

% Solids: 0.0

Concentration Units (ug/L or ng/kg dry weight): UG/L_

Color Before:

Color After:

Comments:

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7782-49-2
7440-22-4

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Concent rat ion

122
8.8
6.4
16.8
125
1.0
221
14.8

C

u
u
u
u
u
u
u
u

Q M

P
P
P
P
P
cv
P
P

Clarity Before:

Clarity After:

o
o
<=>
o

Texture:

Artifacts:

FORM I - IN
TCLP



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

Contract: 537.01

SAS No.: SDG No.: CD-S156

Initial Calibration Source: SOL-i-/ICF_

Continuing Calibration Source: SOL+/LL

Concentration Units: ug/L

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Initial Calibration
True Found %R(1)

4000.0
4000.0
4000.0
4000.0
4000.0

4.9
4TTO"0.0
1000.0

4032.16
3894.01
3893.80
3948.81
3950.05

5.19
~3~9S0.87
996.97

100.8
97.4
97.3
~98.7
~98.8
T05.9
99.5
99.7

• • * •

Continuing Calibration
True Found %R(1) Found %R(1)

4000.0
4000.0
4000.0
4000.0
4000.0

4.0
4UO~0.0
1000.0

*

4108.03
"3862.00
3880.39
3942.78
3961.56

4.32
3988.08
~ 991.82

102.7
96.6
97.0
98.6
99.0
T08.0
99.7
~99.2

4.19 104.8

M

P~
P
P
P
P
CV
P
P

_Xf

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

o
o
o
o
o
o

FORM II (PART 1) - IN

TCLP



U.S. EPA - CLP

2B . . .
CRDL STANDARD FOR AA AND ICP

Lab Name: ITAS_ST._LOOIS Contract: 537.01

Lab Code: ITMO_ Case No.: SAS No.: SDG No.

AA CRDL Standard Source: SPEX/SOLNS P

ICP CRDL Standard Source: SPEX/SOLNS P

Concentration Units: ug/L

CD-S156

Analyte

Arsenic
Bariua
Cadmium
ChroBiua
Lead
Mercury
SeleniuB
Silver

CRDL i

True

0.2

Standard f<

Found

0.23

?r AA

%R

115.0

True

• »

CRDL Stai
Initial
Found

• •

idard

%R

for ICP
Fina:

Found
L
%R

<0
0
O
O
o
ô

FORM II (PART 2) - IN

TCLP



Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

U.S. EPA - CLP

3
BLANKS

Contract: 537.01

SAS. No.. : ̂  SDG No.: CD-S156_

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Initial
Calib.
Blank
(ug/L) C

30.4
2.2
1.6
4.2

31.3
0.1

55.2
3.7

U
U
U
u
u
u
u
u

—

—

—

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 C

30.4
2.2
1.6
4.2
31.3
0.1
55.2
3.7

U
U
U
U
U
U
U
U

—

^

—

0.1

. .

—

u

—

—

—

—

—

—

Prepa-
ration
Blank C

30.400
2.200
1.600
4.200
31.300
0.100
55.200
3.700

U
U
u
u
u
u
u
u

—

—

—

—

M

P~
P
P
P
P
cv~
p
P r̂ .
o
0
o
o
o
=i

FORM III - IN
TCLP



U.S. EPA - CLP

ICP INTERFERENCE CHECK SAMPLE

Lab Na»e: ITAS ST. LOUIS

Lab Code: ITMO__Case No.:

ICP ID Number: TJA9000

_ Contract: 537.01

SAS No: SDG No.: CD-S156_

ICS Source: SPEX/SOLPLOS

Concentration Units: ug/L

True
Sol. Sol.

Analyte A AB

Arsenic
Bariua
CadaiuB
ChroBiua
Lead
Mercury
Selenium
Silver

0
0
0
0
0

0
0

0
500
1000
500
Tooo

Initial Found
Sol. Sol."
A AB %R

90
7
7
5
28

0 60
1600 5

83.4
4~64.7
870.5
442.6
922.4

69.8
570.0

92.9
87.0
88.5
92.2

_97.0

Final Found
Sol. Sol.
A AB %R

121
5
6
3
43

71
4

79.2
3T67.3
881.8
445.7
932.8

18.7
574.8

93.5
88.2

"89.1
~93.3

"5773

CO

o
o

FORM IV - IN TCLP



U.S. EPA - CLP

LABORATORY CONTROL SAMPLE

Lab Name: ITAS ST. LOUIS

Lab Code: ITMO_ Case No.:

Solid LCS Source:

Aqueous LCS Source: SOLUTIONS PL

Contract: 537.01

SAS No.: SDG No.: CD-S156

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Aqueous (ug/L)
True Found %R

1000.0
1000.0
1000.0
1000.0
1000.0

1000.0
250.0

1005.29
985.18
988.07

"TOOL 61
1001.40

944.44
201.44

100.5
98.5
98.8

TOO. 2
100.1

94.4
80.6

Solid (mg/kg)
True Found C Limits %R

* "

—

—

—

FORM VII - IN

o
CD
o
o

TCLP



U.S. EPA - CLP

LABORATORY CONTROL SAMPLE

Lab Name: ITAS ST. LOUIS

Lab Code: ITMO_ Case No.:

Solid LCS Source:

Aqueous LCS Source: LEEMAN LABS_

Contract: 537.01

SAS-NOK. : •• SDG No.: CD-S156

Analyte

Arsenic
Bariiui
CadaiuB
ChroBiuB
Lead
Mercury
Seleniua

Aqueous (uq/L)
True Found %R

3.0

Silver

3.13 104.3_!

Solid (Kg/kg)
True Found C Liaits %R

—

—

—

FORM VII - IN
TCLP



U.S. EPA - CLP

8
STANDARD ADDITION RESULTS

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

Contract: 537.01

SAS No.: SDG NO.: CD-S156

Concentration Units: ug/L

EPA
Sample
No.

An 0 ADD
ABS

1 AI
CON

DD
ABS

2 Al
CON

• •

•

DD
ABS

. .

• •

3 Al
CON

OD
ABS

Final
Cone. r Q

FORM VIII - IN ILM03.0'



U.S. EPA* - CLP

10
Instrument Detection Limits (Quarterly)

Lab Name: ITAS_ST._LOOIS Contract: 537.01

Lab Code: ITMO_ Case No.: SAS No.:

ICP ID Number: TJA9000 Date:

Flame AA ID Number :

Furnace AA ID Number :

SDG No.: CD-S156

04/01/94

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Wave-
length
(nm)

193.70
493.40
226.50
267.72
220.35

196.03
328.07

Back-
ground

CRDL
(ug/L)

500
200
5

. . 20.
loo
0.2
250
10

IDL
(ug/L)

30.4
2.2
1.6
4.2
31.3

55.2
3.7

M

P
P
P
P
P
NR
P
P

Comments:

o
o
o
o

FORM X - IN TCLP



U.S. EPA - CLP

10
Instrument Detection Limits (Quarterly)

Lab Name: ITAS ST. LOUIS

Lab Code: ITMO_ Case No.:

ICP ID Number:

Flame AA ID Number : PS200_

Furnace AA ID Number :

Contract: 537.01

SAS No.: SDG No.: CD-S156
• • » , —-• ••

Date: 05/13/94

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Wave-
length
(ran)

253.70

Back-
ground

CRDL
(ug/L)

500
200
5
20
100
0.2
250
10

IDL
(ug/L)

0.1

M

MR
NR
NR
NR
NR
CV
NR
NR

o

Comments:

FORM X - IN TCLP



U.S. EPA - CLP

11A
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)

Lab Name: ITAS_ST._LOUIS Contract: 537.01

Lab Code: ITMO_ Case No.: SAS No.: SDG No.: CD-S156_

ICP ID Number: TJA9000 Date: 03/28/94

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Wave-
length
(nm)

193.70
493.40
"226.50
~267.72
_220.35~

196.03
JJ28.07~

Interelemerrt Correction Factors for :

Al Ca Fe Mg NA_

Q.00475'00
0.0000000
"0.0000100
0.0000000

_0. 0009600

0.0000000
_0. 0000000

0.0000000
"0.0000000"
"0.0000000
-0.0000400"
-0.0000300_

0.0000000
-0.0000100"

0.0002900
0.0000000
0.0001400
0.0000500
_0. 0000000

0.0003900
-0.0002500

0.0000000
0.0000000
"0.0000000
-0.0000100
_0. 0000000

0.0000000
-0.0000200

0.0000000
0.0000000
0.0000000
0.0000000

_0. 0000000

0.0000000
~0. 0000100

o
o
CD

Comments:

FORM XI (Part 1) - IN TCLP



U.S. EPA - CLP

12
ICP LINEAR RANGES (QUARTERLY)

Lab Name: ITAS ST. LOUIS

Lab Code: ITMO_ Case No.:

ICP ID Number: TJA9000

Contract :

SAS No.:

Date:

537.01

SDG No.

03/25/94

CD-S156

Analyte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

In teg.
Time
(sec. )

5.00
5.00
5.00
5.00
5.00

5.00
5.00

Concentration
(ug/L)

500000.0
100000.0
100000.0
500000.0
100000.0

• * • •

500000.0
20000.0

M

P
P
P
P
P
NR
P
P

o
o

Comments:

FORM XII - IN TCLP



U.S. EPA - CLP

Lab Naae: ITAS_ST._LOOIS

Lab Code: ITMO_ Case No.:

Method: P

13
PREPARATION LOG

. pontract: 537.01

SAS No.: SDG No. CD-S156

EPA
Sanple
No.

CDS78E18N23
CDS81E5N23
LCSW39103
PBT39026
PBW39103

Preparation
Date

06/09/94
06/09/94
06/09/94
06/09/94
06/09/94

Weight
(graa)

Volume
(ML)

100
100
100
100
100

CO

«—•o
o

FORM XIII - IN TCLP



U.S. EPA - CLP

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

Method: CV

13
PREPARATION LOG

Contract: 537.01

SAS No.: SDG No. CD-S156

EPA
Sample
No.

CDS78E18N23
CDS81E5N23
LCSW39118
PBT39026
PBW39118

Preparation
Date

06/09/94
06/09/94
06/09/94
06/09/94
06/09/94

i

Weight
(cjram)

• ' •

Volume
(mL)

100
100
100
100
100

o
o
o
o
o

FORM XIII - IN TCLP



U.S. EPA - CLP

14
ANALYSIS RUN LOG

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO__ Case No.:

Instrument ID Number: TJA9000

Start Date: 06/09/94

Contract: 537.01

SAS No.: SDG No.

Method: P_

End Date: 06/09/94

00

: CD-S156

1 EPA
j Sample

No.

SO
S
S
s
S
ICV
ICB
ICSA
ICSAB
PBW39163
LCSW39103
CDS78E18N23
CDS81E5N23
PBT39026
ICSA
ICSAB
CCV
CCB

D/F

1.66
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
4.00
4.00
4.00
1.00
1.00
1.00
1.00

Time

1343
1348
1352
1356
1359
1403
1406
1409
1413
1416
1419
1423
1426
1430
1433
1436
1440
1443

% R A
s
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

B
A

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

c
D

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

c
R

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

p
B

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

H
G
5
E

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

A
G

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

A]la.lyibe;5

FORM XIV - IN TCLP



U.S. EPA - CLP

14
ANALYSIS RUN LOG

Lab Name: ITAS_ST._LOUIS

Lab Code: ITMO Case No.:

Instrument ID Number: PS200

Start Date: 06/09/94

Contract: 537.01

SAS No.: SDG No.: CD-S156

Method: CV

End Date: 06/09/94

EPA
Sample
No.

SO
SO. 5
SI
S2
S5
S10
ICV
ICB
CRA
CCV
CCB
PBW39118
LCSW39118
PBT39026
CDS78E18NT5"
CDS81E5N23
ZZZZZZ
ZZZZZZ
ZZZZZZ
ZZZZZZ
ZZZZZZ
CCV
CCB

D/F

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Time

1508
1510
1512
1515
1518
1521
1523
1526
1529
1531
1534
1536
1538
1541
1543
1545
1548
1550
1553
1556
1558
1601
1603

% R A
s
B
A
C
D
C
R
P
B
H
G

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

5
E

'

A
G

Alia.ly\be:5

FORM XIV - IN TCLP



ICAP DATA



-nft*faffî ^̂ ?jnyrt

1 bacple Nace

2
j
4
C

j
7
B
v
10
11
12
13
14
15
is
17
lb

CALBU;
CAL1
CAL2
CAL3
CAL1
!CV
ICB
ICSA
ICSAB
PBW39103
LCSW39103
5179-005 4X
517«-012 4\
PBT390:'6 4X
ICSA
I CSAB
Li.''"1

i'Cfc

Su*iarv

File

609193
609193
609193
609193
609193
609193
609193
60<!I93
609193
609193
609193
60" 1 93
609193
6091=3
60̂ 93
609193
60'193
60919;

Method

ITHO
ITMO
ITMO
ITMO
ITMO
ITHO
ITM
ITMO
ITKQ
ITMO
ITMO
ITMO
ITMO
I TUG
ITHO
ITMO
ITM3
ITMG

Thu 06-09-94 03:

Date Tiie

06/0'/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
06/09/94
Oi/05/94

13:43
13:46
13:52
13:56
13:59
14:03
14:06
14:09
14:13
14:16
14:19
14:23
14:26
14:30
14:33
14:36
14:40
14:43

03:24 PM pag

OpID Type Mode

MHC
HHC
MHC
TSM
TGM
T6«
T6M
TGM
MHC
MHC
TGM
TGM
KAE
MHC

I
X
X
X
Q
Q
Q
Q
Q
S
S
S
S
S
Q
Q
Q
Q

IR
IR
IR
IR
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CDNC
CONC
CONC
CONC
CONC
CONC
CONC

o
CM
O
O



Analysis Report Averages Thu 06-09-94 03:03:24 PM paos 2

I Eaiple Kane Ag As Ba Cd Cr FD

1 CALBLr.
2 CAL1
3 CA.2
4 CAL3
5 CALi
6 1CV
7 ICE
S 1CSA
9 ICSAB

10 F6H39103
11 LCSH3Y103
12 5179-005 4X
13 5179-012 4*
14 FBT39026 4J
15 ICSft
li ICSAB
17 Civ
18 CCB

I Saiple Niie

1 CALBLK
2 Cflll
3 CAL2
4 CAL3
5 CALl
6 ICV
7 ICE
3 ICSA
9 ICSAB
10 FBW39103
11 LCSK39103
12 5179-005 411
13 5179-012 4*
14 FBT3902i 41
15 ICSA
16 ICSAB
17 CCV
19 CCB

-.0225
.56499

1.99561

.99697
-.0017C
.00526
.97004

L. 00103
.20144

L-.0158i
L-. 00095
L-.0225t
.00363
.97478
.99182
-,000b7

Se

.0161
4.7833

\V.953T
13.9809
I-. 00̂ 22
. 06(">;
.06982

L-. 01251
.94444

L.02°S5
L-1.3017
L-. 07545
.07147
.01872

13.9881
b 00252

-.0038
2.39171;

9.9912
4.0322
-̂ 0054
.09001
.08337

L.010S31

1.0053
L. 05086
L-. 11096
L-. 00052
.12079

..07915
4.1060
0̂1940

.00029
4.2178

9.9877
3.8940
.00165
.00663
.46473

L-. 00023
.98518

L. 47705
L. 07871
L-.00474
.00521
.46733
3.8620
.00071

.0004"
9.52759

9.9229
3.3938
.00010
.00736
.87047

L. 00009
.98307

L. 00326
L. 01928
L-. 00043
.00618
.88181
3.8804
.00073

.0005
3.9749

9.9612
3.9483
-.0010C
.00465
.44258

L. 001 76
1.0016

L. 01259
L-. 01513
L. 00103
.00318
.44571
3.9423
.00226

.00069
2.44479

9.914:
3.9501
.0028i
.0277!
.9224(

L-.00171
1.00141
L-.00701\
'L-.0312sl
L-.01842J
.04275
.93280
3.9616
-.00004



T'.- 06-09-94 01:47:03 PH oaqe 1

Methoc:

tiei
Av'*e

SDev
*RSD

il
12

E!e«
Avge
SDev
;:RSD

t:
12

Eleii
fivge
EDev
^RSD

fl
12

E!e»
Avge
SDev
XRSD

11
#2

tie»
Avge
SLev
iRSD

11
*2

Method:

Eiefi
Avge
ESev
;:RSD

»i
12

Eles
Avge
Stev
/:REi;

iTKu

Aq
-.02250
.00014
.62854

-.02240
-.02260

Cd
.00050
.00042
84.853

.00080

.00020

Li
.11250
.00042
.37713

.11280

.11220

Sb
.00750
.00665
8S.624

.01220

.00230

V
.00050
.00014
28.284

.00040

.00060

ITMO

Ao
.56500
.00311
.55067

.56280

.56720

u.
2.7314
.0204
.7455S

Standard

Al
-.09640
.00026
.28744

-.09660
-.09820

Co
.00060
.00113
188.56

.00140
•-.00020

rtg
.00180
.00198
109.99

.00320

.00040

Se
.01610
.00721
44.796

.01100

.02120

In
.00110
.00014
12.856

.00120

.00100

Standard

As
2.3918
.0286
1.1944

2.3716
2.4120

fln
6.6065
.0*26
.64413

: CALBLK

As b
-.00*5.': u-"
.00026 .000";

7.4432 ,59i74

-.00360 .116:0
-.00400 .ii'̂ :

Cr Cu
.00050 .00;:;
.00071 .00 ,.4
141.42 10.37=

.ooiOi. .0-;;-;

.00000 ,0-:l2::

Hn ":
.0167; -.vooi-:
.0001' .',•• ;;4
.'562: s:,-:

.013;- -.0:002:

.oidt: .ooOv.

Si E-
.01830 .O'i;
.0"v: ..•..:•:

-.0-0-. :s:.:̂

.0192, -.::;<

.01840- .•'.•: '̂

". CAL1

Ba Be
4.2178 7.0?02
.0322 .0509
.7644? .7:30'i

4.1950 7.0542
4.2406 7.1262

Nl PL'

3.5380 2.4443
.0300 .0243
.34741 .59495

6s
.00030
.00014
47.140

.00040

.00020

Fe
.00100
.00028
28.284

.00120

. oooso

N'a
.28730
.00453
1.5724

,29100
.26460

Sr
.01690
, I/ 'JO 14
,83aS2

.01700

.•JloS-:.

Cd
9.5276
.0792
.83123

9.471s
9,5836

Sb
4.4686
.0289
.64561

Ee
.00660
.00000
.00000

.00660

.00660

Fe2714
.04150
.00014
.34077

.04160

.04140

Ni
.00000
. 00000
.00000

.00000

.00000

Ti
. 18940
.00085
.44800

.19000

.18880

Co
11.744
.106

.89835

11.669
11.818

Se
4.7983
.0310
.64682

is
.27340
.00170
.62073

.27460

.27220

K
.11560
.00085
.73402

.11620

.11500

Fb
.00070
.00297
424.26

.00280
-.00140

T!
.01813
.00876
48.405

.02434

.01193

Cr
3.9749
.0327
.82186

3.9518
3.9980

Tl
.88451
.01373
1.5524

O
o
O



*' 2.":70 s.5"84 3.5168 2.4276 4.4482 4.7664 ..87480
*: 2.7456 6.6336 3.5592 2.4620 4.4890 4.8102 .89422

Eleir.
Hvqe
SDev
:.RSD

Pethod:

Eies
Avge
9Dsi
;:RSD

*i
12

llethoa:

Eitt,
Aige
El'ev
::RS:

*:
12

,1e the; :
F̂ r, Tiee
Content:
Mode: CO

•:ei
units
iivoe
SDev
•;RSD

il
12

Errors
Value
Range

Else
Units
Avge
SDe>.:
j N - • .

.00523

.528:'

."3700

.99440

ITNG

Al
28.241
.03"

.13220

26.2o8
28.215

lire

E
5.9t29
.0262
.43876

5.9444
5.9E14

ITHQ
: Ofl/0°/'4
TJA <JOG>:-
K: COT.

Ag
ppi
1.9956
.0014
.07241

1.9945
1.9966

QC Pass
2.0000
5.0000

Cd
PP*
9.922"
.0432
.435:2

Zn
6.5001
.0426
.65488

6.4700
6.5302

Standard: CAL2

Cs
30.785
.12'

.41=42

30.876
30.694

Standar

I ;
Li

5.5936
.0190
.33849

5.5852
E.al20

Fe
57.233
.092

.16110

57.299
57.163

j , ~ .••• 1 T
j t L h t. j

no
7.9801
.0089
.11165

7.9733
".9364

Fe2714
.47720
.00170
.35563

.47640

.47S,0

Si
4.2698
.0093
.21861

4.2632
4.2764

Saicle Nane: CAL1
13:5^:52

Factor: 1

Al
PP*
.17891
.00649
3.6257

.17432

.18349

NOCHECK

Co
PP»
9. =501
.0279

.2BC80

As
ppi
9.9912
.0147
.14741

9.9808
10.002

QC Pass
10.000
5.0000

Cr
pom
9.9613
.0352
.353i4

B
ppi
.05663
.00097
1.7090

.05732

.05595

NOCHECK

Cu
PP»
9.9802
.0083
.03305

K
1.3723
.0007
.05153

1.3728
1.3718

5n
3.9381
.0177
.44339

3.925s
3.9500

Kg
20.577
.045

.21856

20.609
20.545

Sr
11.741

.041
.35172

11.712
11.770

Na
19.485
.008

.03920

19.491
19.480

Ti
13.696
.044

.31803

13.665
13.727

Ooerator: MHC

Ba
ppi
9.9877
.0047
.04700

9.9844
9.9910

QC Pass
10.000
5.0000

Fe
PP*
-.00304
.00099

12.298

Be
ppi
9.9694
'.0026
.02603

9.9675
9.9712

QC Pass
10.000
5.0000

Fe2714 •
PP*
5.7149
.0000
.00000

Ca
ppi
.09488
.00440
4.6408

.09177

.09800

NOCHECK

K
ppa
.01591
.04501
232.85

cj
o
o
o



i;
il

Errors
Vdiae

Range

tie*
Unit 5
ftvge
SDev
/;RSD

*i
»2

Errors
Vailie

Range

Eleif
Unas
fivge
SDsv
iRSD

ti
12

Errors
Value
Range

• Elei
Units
fivge
SDev
•;RSD

Jl
12

Errors
Value
Range

Method:
Run Tiie
Cosaent;

9.8923
9.9534

QC Pass
10.000
5.0000

L:
ppi
.00292
.00077
26.517

.00237

.00344

NOCHECk

Sb
ppt
9.9798
.0247
.24777

9.9623
9.9972

QC Pass
10.000
5.0000

V
ppi
9.9920
.0071
.07144

9.9971
9.9S70

QC Pass
10.000
5.0000

1THO
: 06/09/94
TJft 9000

Kode: CONC Corr.

ties
Units
Avqe
SDev

fig'
ppi
.99693
.00389

9.9303
9.9699

3C Pass
10.000
5.0000

Ng
PP»
-.12709
.01409

11.087

-.13706
-.11713

NOCHECK

Se
PP*
9.9533
.0207
.20341

5.93Sa
9.9679

GC Pass
10. OX1

5.0000

Zn
PP*
9.9301
.0246
.24762

9.9128
9.9475

QC Pass
10.000
5.0000

Saiple

9.9363
9.9862

8C Pass
10.000
5.0000

Mr,
ppi
9.9510
.0227
.22860

9.9349
9.9671

QC Pass
10.000
5 . 0000

Si
pp*
-.04541
.01364

30.035

-.05505
-.03576

NCCHECK

Naie: ICV

9.9861
9.9744

QC Pass
10.000
5.0000

Ho
ppi
.00175
.00124
70.711

.00263

.00088

NOCHECK

Sn
PP»
-.02057
.00036

1.7459

-.02083
-.02032

NOCHECK

-.00874
-.00734

NOCHECK

Na
ppi
-.00000
.00000
.00000

-.00000
-.00000

NOCHECK

Sr
ppi
.00145
.00000
.00000

.00145

.00145

NOCHECK

5.7149
5.7149

NOCHECK

Ni
ppi
9.9570
.0176
.17664

9.9446
9.9695

QC Pass
10.000
5.0000

Ti
ppi
.00650
.00042
6.4599

.00621

.00680

NOCHECK

-.01591
.04774

NQCHECK

Pb
ppi
9.9147
.0532
.53685

9.8771
9.9524

QC Pass
10.000
5.0000

TI
ppii
9. '350
.0125

.11542

9.5433
9.s:a2

QC Pass
lO.ivv
5.0:0;

Operator: NHC
14:03:26

Factor:

fil
ppsi
33.855

.196

1

As
ppi
4.0322
.0150

B
ppi
.04842
.00145

Ba
ppi
3.8940
.0226

Be
ppi
4.0184
.0134

Ca
PP*
20.274

,05s

o
C3
O
O



I.RSD .36995 .50451 .37118 2.9984 .56556 .33288 .27549

11 .994:3 38,713 4.0216 .04739 3,8T79 4,0090 20.235
12 .99973 38.993 4.0427 .04945 3.9101 4.0279 20.314

Error; QC Pass GC Pass QC Pass NQCHECK 3C Pass GC Pass BC Pass
Va i je 1.0000 40.000 4.00CO 4.0000 4.0000 20.000

Range

Eiei
Units
flvqs
SDe*
^RSD

11
*2

Errors
Va i ue
Rac-ge

E;?*
Units
Avgs
SDev
IKl

11
II

Errors
V'aij?
Rang?

Elea
Units
Avge
SDev
ifiSL

11
12

10.000

Cd
pps
3.8938
.0092
.23579

3.8873
3.9003

SC Pass
4.0000
10.000

Li
ppir;
3.873B
.0271
.69872

3.8547
3.8929

GC Pass
4.0000
10.000

Sb
ppu
4.1247
.0141
7 11 T* ̂ i
.jliJi

4.1147
4.1346

10.000

Co
pps
3.946S
.0079
.20139

3.9412
3.9524

ijC Pass
4.0000
10.00'?

HQ
ppfTl

19. 695

.076
.38730

19.645
1*.753

QC Pass
20.0CO
1 0.000

Se
pp*
3,9809
.0072
.18006

3.9659
3.9758

10.000

Cr
ppa
3.9488
.0075
.18913

3.9435
3.9541

3C Pass
4.0000
10,000

Hn
ppis
3.90S2
.0111
.28524

3."003
3.9141

GC Pass
4.0000
10.0CO

Si
ppu
4.0671
.0060
.14657

4.0629
4.0713

Cu
ppi
3.8977
.0197
.50503

3.8837
3.9116

QC Pass
4.0000
10.000

flu

pps
3.9133
.005'
.22643

3.90^0
3.9196

5C Pass
4.0000
10.000

Sr,
Pps
3.8290
.0054
.14072

3.8328
3.8252

10.000

Fe
pps
39.472

.143
.36247

39.370
39.573

QC Pass
40.000
10.000

Na
PP*
38.113

.162
.42522

37.999
"•3 °na.*£ . ̂ 0̂

QC Pass
40.000
10.000

Sr
pp»
3.9091
.0194
.49682

3.8954
3.9228

10.000

Fe2714
pps
41.841

.000
.00000

41.841
41.841

NOCHECK

Ni
ppi
3.9339
.0048
.12230

3.9304
3.9373

QC Pass
4.0000
10.000

Ti
ppi
3.7514
.0138
.36807

3.7416
3.7611

10.000

K
ppi
38.434

,158
.40992

38.323
38.545

QC Pass
40.000
10.000

Pb
PP»
3.9501
.0216
.54672

3.9653
3.9343

QC Pass
4 . 0000
10.000

Tl
ppi
3.7880
.0322
.84948

3.7652
3.8107

Errors QC Pass QC Pass QC Pass QC Pass QC Pass NOCHECK QC Pass
Value 4.0000 4.0000 4.0000 4.0000 4.0000 4.0000
Range 10.000 10.000 10.000 10.000 10.000 10.000

Eie* V Zn
units ppi pp«
Av5e 3.9076 3.952'
scsv .0071 .ore
:;rSO .18155 .45108

11 3.9025 3.9401
12 3.912C, 3.9653

10
*1
o
C5



Errors
value
fiance

Method:
Run Tine
Content:

QC Pass
4.0000
10.000

QC Pass
4.0000
10.000

ITHO Saipie Naie: ICB
: 06/09/94 14:04:36
TJA 9000

Hade: CONE Corr,

Elet
Units
Avge
SDev
iFSD

Hi
12

Errors
Value
range

Eien
Units
Avge
SDev
;:RSD

tl
112

Errors
V siii 6
Rsrge

tie*
Units
Avge
SDev
•/.RSC

11
12

Errors
Value
Range

Elei
Units
Avge
SDev
XRSD

m
» i".
i

flq
ppi
-.00170
.00000
.02019

-.00170
-.00170

QC Pass
.00000
.01000

Co
PP*
.00010
.0006?
854.12

-.00053
.00077

&[ Pass
.OCOOC
.00500

Li
ppi
.00383
.00000
.00000

.00383

.00383

QC Pass
.00000
.10000

Sb
ppi
-.02734
.00285
10.436

-.02936
-.02532

, Factor: J

A!
ppi
-.00106
.00449

423.01

.00211
-.00424

QC Pass
.0000:.
.20000

Co
pp«
.0002i
.00108
424.2s

.00102
-.00051

QC Pass
.0000;:
.05000

Mg
ppi
.00146
.01100
754.25

.00923
-.00632

QC Pass
.00000
5.0000

Se
ppi
-.00922
.00385

41.773

-.00650
-.01195

1

As
ppi
-.00542
.02772

511.24

.01416
-.02503

QC Pass
.00000
.50000

Cr
ppis
-.00101
,00178

176.76

.00025
-.00226

QC Pass
.00000
.02000

Hn
ppi
.00167
.00000
.02814

.00167

.00167

QC Pass
.00000
.01500

Si
ppi
.00071
.00033
47.363

.0004'

.00094

B
ppi
.00291
.00097
TT ri~!i
Jvi L I 0

.00222

.00359

QC Pass
.00000
.15000

Cn
ppis
.00037
.00104
282.64

-.00037
.00110

QC Pass
.00000
.02500

Ho
ppi
.00213
.00213 •
99.827

.00363

.00063

QC Pass
.00000
.20000

Sn
ppi
-.01194
.00898
75.224

-.01829
-.00559

Operator: HHC

Ba
ppi
.00166
.00000
.00000

.00166

.00166

QC Pass
.00000
.200̂ 0

Fe
PP«
.00489
.00049
10.102

.00524

.00454

QC Pass
.00000
. 10000

Na
pp*
-.00000
.00000
.00000

-.00000
-.00000

QC Pass
.00000
1.0000

Sr
ppi
.00077
.00000
.00000

.00077

.00077

Be
ppi
.00113
.00000
.00000

.00113

.00113

QC Pass
.00000
.00500

Fe2714
ppi
.06885
.00000
.00000

.06885

.06865

NOCHECK

Hi
ppi
.00028
,00040
141.16

-.00000
.00057

QC Pass
.00000
.04000

Ti
ppi
.00186
.00031
16.873

.00164

.00206

Ca
ppi
,00262
.00000
.00000

.00262

.00262

QC Pass
.00000
5.0000

K
ppi
.05570
.01125
20.203

.04774

.06366

QC Pass
.00000
5.0000

Pb
ppi
.00237
.00463
161.71

-.00041
.00614

QC Pass
.00000
.10000

Tl
ppi
-.04724
.02308

43.851

-.03093
-.06356

CJ
o



tTcrs
VaiiJS

ftar.ge

ties
L'nits
Avge
SDev
;;R5D

11
»2

Errors
value

' Range

GC Pass
AiVnm

.06000

V

pp»

-.00505
.00000
.0063&

-.00505
-.005G5

QC Pass
.00000
..05000

Method: I IMG
F:ur: Tue:
Conent:
Mode: CON

ties
Jnits
Avge
5Dev
<R5D

11
12

Errors
v'dJUB

Range

Eie*
unite
Avge
SDev
iRSD

11
12

Errors
Value
Range

Eie*
Units
Avge
SDev
;.RSS

06/09/94
To A 9000
C Corr.

Ag
pp*
.00527
.00210
39.923

.006/5

.00378

NOCHECi

Cc
Pps
.00736
.00015
1.9B27

.00726

.00747

NOCHECK

Li
pp*
-.00201
.00052'

25.713

QC Pass
. 00000
,25000

In

PP*
.00046
.00000
.08011

.00046

.00046

SC Pass
. 00000
.02000

Sasole
14:0̂ :5

Factor:

hi

PP«
480.60

2.46
.51094

476.87
482.34

OC Pass
500. ;o
20.000

Co
PP*
-.00724
.00205

28.234

-.00869
-.00579

NOCHECK

Hg
pp*
511.09

2.35
.46001

QC Pass
.00000
.20000

Naee: ICSA
V

1

As
pp*
.09002
.01370
15.216

.09970

.05033

NOCHECK

Cr
PP*
.00466
.00011
2.3340

.00458

.00473

NOCHECK

Hn
pp*
.01448
.00028
1.9409

QC Pass
,00000
.20000

QC Pass
.00000
.20000

QC Pass
.00000
.20000

QC Pass
.0000'.'
.50000

Operator: TGM

6
pp*
.10522
.00043
.45991

.10556

.10486

NOCHECK

Ca
pp*
.00476
.00104
21.757

.00403

.00549

NOCHECK

Ho
pp«
.00276
.00301
109.28

Ba
PP*
.00664
.00034
5.050S

.00663
,00640

NOCHECK

Fe
pp«
179.22

.90
.50338

178.59
179.86

QC Pass
200.00
20.000

Na
pp*
-.00731
.00074

9.4280

Be
pp*
.00169
.00000
.00000

.00169

.00169

NOCriECK

Fe2714
pp*
181.87

.75
.41049

181.34
182.40

NOCHECK

Ni
PP*
-.00215
.00271

126.21

Ca
Dp*

470.56
3.26

.69211

468.26
472. Be

QC Pass
500 . OC
20.000

K
pp*
-.0000-
.04501

lOet

.03183
-.03187

NOCHECK

Fb
pps
.02776
.00931
33.550

o
o
o

»1 -.00237 50'.42 .01423 .00489 -.003:3 -.00023



12

Errors
value
Fange

Ele*
Units
Avge
SDev
/;RSD

1!
»2

Errors
Value
Range

Ele*
Units
Hvge
SOev
•RSB

11
»:

Errors
Value
Range

Method:
Run Tiie
Coisient:

-.00164

NOCHECK

Sb
ppi
.00260
.00387
148.85

-.00014
.00534

NOCHECK

V
PP*
-.02850
.0006"

2.3824

-.02939
-.02841

NOCHECK

ITMO
: 06/09/94
TJA 9000

Node: CONC Corr,

Ele*
Units
Avge
SDev .
2R3D

il
12

Errors
Value
Range

El SB

Units
fivge
SDev
XR3E

Ag
ppi
.97005
.00363
.37461

.97262

.96748

3C Pass
1.0000
20.000

Cd
ppc
.87046
.00343
.39449

512.75

QC Pass
500.00
20.000

5e
ppi
.06002
.04795
79.891

.02611

.09393

NOCHECK

In
pps
.00541
.00007
1.3840

.00536

.00546

NOCHECK

Sanple
1 T : A j : L

Factor:

Al
PP*
478.08
2.20

.45990

479.64
476.53

QC Pass
500.00
20.000

Co
ppi
.42513
.00301
.70810

.01468 .0005:

NOCHECK NOCHEii:

Si Sn
PP* PP*
.00410 .01422
.00747 .01211
182.09 85.6;'

.00935 .0:5;?
-.00115 .-;22£t

NOCHECK NOCHECr

Na*e: !C3A?
1

1

As E
pps per.
.08337 .HOE'
.00055 .00121
.66143 1.0912

.08376 .11001

.08298 .11172

NOCHECK NOCHECK

Cr Cu
PPK ppSi

.44259 .47654

.00112 .00311

.2540? .65221

-.00729

NOCHECK

Sr
PP.*
.02357
.00000
.00000

.02857

.02657

NOCHECK

-.00406

NOCHECK

Ti
ppi
.25938
.00113
.43615

.25858

.26016

NOCHECK

.03434

NOCHECK

Ti
PP*
-.21094
.08311

39.399

-.26971
-.15217

NOCHECK

Operator: TGM

Ba
ppff:

.46473

.00235

.50508

,46639
.46307

QC Pass
.50000
20.000

Fe
ppi
177.20

.76
.42992

Be
ppi
.45994
.00280
.60770

.46191

.45796

QC Pass
.50000
20.000

Fe2714
pw
180.84

.52
.28719

Ca
ppi
466.39

1.67
.35841

467.57
465.21

NOCHECK

K
ppi
-.04774
.04501

94.281

00
CM
O

o
o



11
12

Errors
value
Range

ties
Units
Avqe
SDev
*RSD

il
12

Errors
i'dluE

Range

Eie*
Units
Avge
SDev
2RSD

11
»2

Errors
valiie •
Range

E!e,-
Units
Avqe
SCe,
::RSL

ii
12

Errors
Vau.e
Range

Met nod:
Run Tine
Content:

.37290

.8*605

QC Pass
i.OOCO
20.0(0

Li
ppu
.98321
.002:2
.23597

.96485

.98157

NOCHECK

3b
ppi
.93283
.02369
2.54CO

.94953

.91607

KOCHECK

V

PP*
.41230
.004J2
1.1692

.40639

.41571

8C Pass
.50000
20.000

I TUG
: 06/09/94
TJfi 9000

rode: CONC Corr.

Elet
Units
Avge
SDev
*RSj

Ag
ppi

L. 00103
.00157
ico.fll

.42731

.42305

QC Pass
.50000
20.000

Hq
ppn
505. 2B

2.83
.56017

507.29
503.28

NGCHECK

Se
PP«
.06982
.01037
14.854

.07? la

.06249

MGCHECK

Zn
PP*
."2374
.00312
T',~>ci,. V 0 ' t'O

.92594

.92153

QC Pass
1.0000
20.000

Saiple

.44338

.44179

QC Pass
.50000
20.000

Hn
ppi
.45734
.00156
.340c5

.45844

.45623

GC Pass
.50000
20.000

Si
PP*
.98753
.00714

.72469

.98246

.99259

NGCHECk

.47874

.47434

QC Pass
.50000
20.000

Ho
ppi
.90166
.00390
.43230

.90461

.89910

NOCHECK

5n
ppis
.89431
.00611
.68261

.89363

.89000

NGCHECK

Naie: PBW39103

177.74
176.66

QC Pass
200.00
20.000

Na
PP*
-.01042
.00147

14.142

-.01146
-.00938

NOCHECK

Sr
ppa
.95779
.00555
.57934

.96171

.95386

NOCHECK

181.20
160.47

NOCHECK

Ni
ppi
.86340
.00727
.84216

.86854

.85825

QC Pass
1.0000
20.000

Ti
ppa
.25661
.00031
.12110

.25683

.25639

NOCHECK

-.07957
-.01591

NGCHECK

Pb
ppi
.92241
.00893
.96847

.92872

.91609

GC Pass
1.0000
20.000

Ti
PP«
-.17527
.07472

42.629

-.12244
-.22810

NQCHECK

Operator: T6M
14:16:36

P actor:

Al
ppi

L. 08925
.00649
7.2661

I

As
PP®

L. 01 084
.00771
71.114

B
CpS

L. 00838
.00048
5.7723

Ba
ppis

L-. 00024
. 00067

282.84

Be
Ppi
L-. 00000

.00000
.00000

Ca
ppi

L. 10226
.00464
4.5327

CJ



11
12

Errors
High
Lot*

Eiei
Units
nvge
SDev
IRSD

tl
12

Errors
High
LOM

E'en
Units
Avge
SDev
XRSD

11
12

Errors
High
LOM

Elei
Units
Avge
SDev
iRSD

tl
12

Errors
High
LOM

Elei
Units
Avge
SDev
XRSD

tl
12

L-. 00033
L. 00239

LC IOH
20.000
.01000

Cd
ppi

L. 00010
.00039
899.02

L. 00073
L-. 00053

LC LOM
100.00
.00500

Li
ppi

L. 00237
.00000
.00000

L. 00237
L. 00237

LC LOM
100.00
.10000

'Sb
ppi
L-.00894
.00222

24.871

L-.01051
L-. 00737 .

LC LOM
100.00
.06000

V
ppi
L-. 00499
.00000
.03205

L-. 00499
L-. 00499

L. 08467
L. 09384

LC LOM
1000.0
.20000

Co
ppi

L. 00034
.00120
353.55

L. 00119
L-. 00051

LC LOM
200.00
.05000

Hg
ppe

L. 07849
.00928 .
11.822

L. 07193
L. 08505

LC LOM
600.00
5.0000

Se
ppi

L-. 01259
.00326

25.888

L-. 01489
L-.0102B

LC LOM
500.00
.25000

Zn
ppi
L. 00076
.00000
.07264

L. 00076
L. 00076

L
L

L

L
L

.01629

.00539

LC LOM
500.00
.50000

Cr
ppi
.00176
.00071
40.341

.00126

.00227

LC LOM.
500.00
.02000

Nn
ppi

L-. 00001
.00021
4070.9

L-. 00016
L

L

L

.00015

LC LOM
100.00
.01500

Si
ppi
.02586
.00865
33.455

.03198
L. 01974

LC LOM
200.00
.20000

L
L

L

L
L

L

L

.00873

.00804 •

LC LOM
100.00
.15000

Cu
ppi
.00147
.00155
106.07

.00037

.00256

LC LOH
100.00
.02500

Mo
ppi
.00013
.00283
2262.7

.00213
L-. 00188

L

L
L

LC LOM
100.00
.20000

Sn
ppi
.00330
.00251
76.150

.00508

.00152

LC LOM
100.00
.20000

L-. 00071
L

L

L
L

L

L
L

L

L
L

.00024

LC LOM
100.00
.20000

Fe
ppi
.03529
.00346
9.8015

.03285

.03774

LC LOM
1000.0
.10000

Na
ppi
.02032
.00810
39.888

.01459

.02605

LC LOM
1000.0
1.0000

Sr
ppi
.00034
.00012
35.355

.00026

.00043

LC LOM
100.00
.20000

L-. 00000
L-. 00000

LC LON
100.00
.00500

Fe2714
ppi
.06885
.00000
.00000

.06885

.06885

NOCHECK

Ni
PPI

L. 00.000
.00160
45291.

L. 00113
L-. 00113

LC LOH
200.00
.04000'

Ti
ppi

L. 00101.
.00011
10.827

L. 00093
L.00109

LC LOH
10.000
.20000

L. 09898
L. 10553

LC LOM
700.00
5.0000

K
ppi

L. 07957
.04501
56.569

L. 11140
L. 04774

LC LOH
1000.0
5.0000

Pb
ppi

L-. 00172
.00753
437.89

L. 00360
L-. 00704

LC LOH
100.00
.10000

Tl
ppi
L-.Q9535
.06537

68.556

L-. 14157
L-. 04913

LC LOM
100.00
.50000

o
o
o

Errors LC Lou LC LOM



I'n.W 100.M
.OIK-}

Act**: IT!t SaapLe haw: LCSW91C-: Operator: T6H

t: £08. torr. Factor: 1

PP PN
.2*145 1.1541

IK:

ii
i:

tfcm p
to 5*
st«.
USi .

•1

erro'S

ElM Sk

Units MM

Sic*

*;

1.0053
.0053

.52705

.016*5

.Ub!

Errors M)Q£-Ji

1CM .̂ K '̂i."

£;« IS L3

1*51 .Wile .3«324

II
i:

errors

iM

.00412
15.428

1C P»ss

.005"

1.0*56
.9975?

Pass h.C Pass

CL

PM

.94re

.99tt7

ItTr

Pf*

.=9526

.023(2

MOEOr

.'ft-551

.94445

.01244
1.3175

.953:*

.?3565

.64681

.99982

.99071

LCPasf
1.2000
.BOOM

Si

.0113
1.6532

LC
i.:.-»

Ho

.9*421

.55257

.99810

.9*033

5.
MM
1.95o!

.7lo01

1.9664

ia

.953;:-

LC Fass

9M

.9l24i

1.0356
1.0225

J. Pass
I.2C-X-
.8-»X-

.99608

.01118
1.1202

1.0060
."••17

LC Pass
1.2600
,BO«G

F«:714

MM

1.5376
.0040

.00000

1.5378
1.5378

Ca
MM
.10963
.00116
1.0569

.11045

.10091

NGCHECK

t

PP«
.063«6
.04501
7i.7l2

.0318:

•i

•OCMEJi

Pfe

.*•»»

.97205

.99956

1.0015 1.0014
.0004 .OGo4

.04A04 .63536

1.0018 1.0059
1.0012 .99o9l

LC Pass LC Pass
1.2000 1.200C
.800M .80000

Ti Tl
PMi PP«
.00267 .6476?
.00093 .00512
34.831 1.07-5

.00201 .84124

.00333 .85414

o
o
o
o



Errors
High
Low

Elei
Units
Avge
SDev
7.R5D

11
12

Errors
High
LOH

LC Pass
1.2000
.80000

V
ppi
.98912
.03570
3.6093

1.0144
.96388

LC Pass
1.2000
.80000

LC Pass LC Pass LC Pass NOCHECK NQCHECK NOCHEC
1.2000 1.2000 2.4000
.80000 .80000 1.6000

Zn
ppi
.99822
.00762
.76289

1.0036
.99284

LC Pass
1.2000
.80000

Method: ITHO Saiple Naie: 5179-005 4*
Run THE: 06/09/94 14:23:30
Couent: TJA 9000
Node: CDNC Corr. Factor: 4

Operator: TGh

Elei
Units
fivqe
SDev
XRSD

ti
12

Errors
High
LOH

Flei
Units
rtvge
SDev
7.RSD

il
ti

Errors
High
Low

Elei
Units
Avge
SDev
'iRSD

tl
12

Ag
ppi

L-. 01589
.00594

37.405

L-. 02009
L-.01169

LC Lou
80.000
.04000

Cd
ppi

L. 00327
.00534
163.47

L-. 00051
L. 00705

LC Low
400.00
.02000

Li
ppi

L. 00802
.00206
25.713

L. 00656
L. 00948

Al
ppi
.85639
.00199
.23236

.85780

.85498

LC Pass
4000.0
.80000

Co
ppi
L-. 00204
.00096
47.140

L-. 00134
L-. 00272

LC LOH
800.00
.20000

Kg
ppi
89.110

.804
.90246

89.679
88.542

As
ppi

L. 05087
.02126
41.804

L. 03583
L.065SO

LC Lotf
2000.0
2.0000

Cr
ppi

L. 01259
.00297
23.559

L.01469
L.01049

LC Lou ,
2000.0
.08000

Hn
ppi
.81099
.00083
.10131

.81158

.81041

B
pot

L. 17586
.01161
6.6033

L. 16767
L. 18410

LC LOH
400.00
.60000

Cu
ppi

L. 01026
.00414
40.406

L. 01319
L. 00733

LC LON
400.00
.10000

Ho
ppi

L. 01 203
.00071
5.8926

L. 01253
L. 01153

6s
ppi

L. 47706
.00536
i.1246

L. 48035
L. 47327

LC Low
400.00
.80000

Fe
ppi
.57450
.00988
1.7205

.58149

.56751

• LC Pass
4000.0
.40000

Na
ppi
1412.9
21.2

1.4997

1427.9
1397.9

Be
Dpi

L. 00339
.OUCOO
.00000

L. 00339
L. 00339

LC LOH
400.00
.02000

Fe2714
ppi
1.3771
.0000
.00000

1.3771
1.3771

NOCHECK

Ni
ppi

L. 01023
.00160
15.635

L. 01136
L. 00910

Ca
ppi
720.97

2.81
.38933

722.95
718.98

LC Pass
2800.0
20.000

K
ppi
L4.8381
.0900
1.8608

L4.7744
L4.9017

LC LOH
4000.0
20.000

Pb
ppi

L-. 00702
.04174

595.04

L. 02250
L-. 03653

CM
co



trro-s i£ LM LI F«s LC Pass 1C Lou LC Piss LL LM LC LM
BOO.CC 4*».i*
.16v>i .40600

£:« Si S« Si Sn Sr Ti Tl
Wits t9» (IP* »P* Bi* PM PP PM

s:«. .-::535 . z-:: .MI: .-X4:i .01013
•JF.:J M.Tri '«.*:: .a9414 4.9551 1.3891 23.635 42.478

*. .-.Ifrfril ...Wv 5.9ft.)* L.06WI L.73661 L.01323 L-.66066
•: .-.;*?:2 iui«-: j>;zi i.c5s>: L.7^29 L.OIBSS L-.35546

Errors il LM LC Ism LC Piss LC IM LC LM LC LM LC LM
^3* 4K.« >X.i 8«.0i) 4tt.« 400.K 40.000 400. W>
ti* .!*>:•: :.»>•:

»:

*-.-/ *•:,;•: «4-:.::

os: r*. M*i>* »««6: ::"*-;!. *» heritor: IhC -
";•«: :« I5 :* Hilei'?:
rt: "«- *>:•!

•;;t: IOC Io". FiC'.cr: <

E.rt -i A; is • ci ie Ci
L>r::$ MM ppt QE« ow K« PM p«
i.«« t-»J'5 :.5S?s L-.UWi L.3i36o L.07872 L.01129 480.73
51*. »5" .v!4-, .08C3S >CT .00000 .00000 1.23
•.*•£! *̂ .5i .8«t:i 72.411 .55554 .OWOO .JOOOO .15570

I: l-.XW 1.5497 L-.05415 L.3W: L.07872 L.01129 481.60
II t.«:i4 1.5695 L-.1677B L.30131 L.07B72 L.01129 4'?. 86

Er'jfs it LM LL Piss LC LM LC LM LC LM LC LM LC Piss
*:|T V..K-: 40«.i 2COC.C 400.00 400.60 400.00 2800.0
LM .WrK .&X->J :.0000 .60000 .10000 .02000 20.000

£iw IS Co Cr Cu Fc Fc27l4 K
->MtS (M Ml PM PM PM PM PM

i»jf l.il»:3 L.Wr5 L-.51514 L.;i46! L.11672 1.5M? L4.6153
5$t« .'A41t .«,72: .00005 .00622 .00692 .2597 .1350

42.42» 5.9278 u.63a 2.925?

•1 :.fli74 i-.-K-Hs i-.il5H L.OP35 L.lZlai 1.3771 L4.51'8



12 .02222 L.OOBSi L-.01517 L.0102s L.11182 1.7443 L4.7108

Errors
High
Low

Elei
Units
Avge
SDe*
?.F;SD

11
12

Errors
High'
LOH

Elei
Units
Avge
SDev
ZRSD

tl
12

Errors
High
LOM

Elei
Units
Avge
SDev
/.RSD

11
12

Errors
High
Low

LC LOM
400.00
.02000

Li
ppi

L. 01823
.00000
.00000

L. 01823
L. 01823

LC LOH
400.00
.40000

Sb
pp§

L-. 07651
.00509

6.6498

L-. 07291
L-. 08011

LC LOM
400.00
.24000

V
ppi

L. 07576
.00470
6.1999

L. 07244
L. 07908

LC LOH
400.00
.20000

LC LON
800.00
.20000

Kg
ppi
86.444
.272

.31487

86.636
86.251

LC Pass
2400.0
20.000

Se
ppi

L-1.301B
.0261

2.0031

L-1.2833
L-1.3202

LC LOH
2000.0
1.0000

In
ppi
5.8186
.0287
.49351

5.8389
5.7983

LC Pass
400.00 -
.08000

LC LOH
2000. C
.03000

Hn
ppi
1.0782
.0060
.55626

1.0824
1.0740

LC Pass
400.00
.0600.V

Si
ppi
5.621?
• .0532
.94635

5.65S5
5.5843

LC Pass
800.00
.80000

LC LOM
400.00
.10000

HG
pp£

L. 01454
.00283
19.50o

L. 01654
L. 01253

LC Lot*
400.00
,BOO<.0

5r
PP«
L.072i:
.030P
4l. 52;

L.0934-
L. 05080

LC Loi
400.00
.800:;

LC LOH
4000.0
.40000

Na
ppi
1296.3

2.9
.22186

1298.3
1294.3

LC Pass
4000.0
4.0000

Sr
ppi

L. 39543
.00097
.24404

L. 39611
L. 39475

LC LOH
400.00
.80000

NOCHECK

Ni
ppi
L. 12098
.00480
3.9641

L. 11759
L.I 2438

LC LOH
800.00
.16000

Ti
ppi

L. 03155
.00083
2.6248

L. 03097
L. 03214

LC LOH
40.000
.80000

LC LOM
4000.0
20.000

Pb
ppi

L-. 03126
.01394

44.580

L-. 02141
L-. 04112

LC LOH
400.00
.40000

Tl
ppi
L-. 05612
.04618

82.290

L-. 08877
L-. 02346

LC Lot.
400.00
2.0000

Method: 11(10 Saiple Naie: PBT39026 41 Operator: HHC
Run Tiie: 06/09/94 14:30:09
Couent: TJA 9000
Mode: CONC Corr. Factor: 4

Elet
Units
Avge
SDev
XRSD

fig
ppi
L-. 02258
.00009
.40577

Al
ppi

L. 45869
.04591
10.008

As
ppft
L-. 00052
.04508

8636.5

£
ppr,

L. 01711
.00387
22.627

Ba
ppi

L-. 00474
.00000
.00000

Be
ppi

L-. 00169
.00080

47.140

Ca
PPI

L. 64500
.01669
2.5870

CO
o
o
o
o
o



i: i-.-)22»5 L.49115 L-.03240 L.OI437 L-.00474 L-.0022* L.65680
I! L-.S2252 L.42*23 L.0313* L.019S5 L-.OH'4 L-.00113 L.63320

t'rori ..I IJB 1C LOB LC LOB LC Lc. LC LOB LC LOH LC LOB
r;5J- Si.Oto V.-X.v 2000.0 4«>.tt 40-i.iv 400.00 2800.0
,̂  .04*X> .BOW 2.0000 .6*f-X- .800W .02000 20.000

£,«• Cfl Cs Cr Cu Ft Fe2714 r

i.;« .-.90*43 L-.K-511 L.W153 L.00147 L.04473 -1.1935 L1.01B5
51*. .00238 .-)OH5 .OC285 .01243 .00395 .0000 .2701

551.»7 28.284 2?o.27 848.53 B.E388 .00000 26.517

II L-.N211 L-.OS613 L.W3-M L.i'1029 L.04753 -1.1935 L.8275o
i: L.W125 L-.««4r' L-.OOOS8 L-.007I3 L.04193 -1.1935 L1.20S5

1C LOB LC iw LC LOB LC LOB LC LOB WCtfCT LC LOB
Lf VA.K BOJt.i'J 2M&.-J 40ik.vv 4vw.i 4000.0
te .">:"X»i" .2v->M .OfrX-> .lOO-X .4\V>i 20.(>00

£:«t 11 H} Ita Ib fe Hi P6
.':ti pi* KM BtM VP* >CB DIM »D*

-««* t-.">ior i.t::*; L-.KIBS L.X-:SI IK?.I L.c-oi»-x> L-.OW:

•Jil .4v&* el.::* .11233 2fi2.«4 .'168' 9.8385 50.014

II i.-.0l6^ I.104«fi L-.00153 L.̂ !«: 1313.8 L.00000 L-.01191
II L-.':!6F L.W«3 L-.-W1B3 L-.w35l 1300.5 L.OOOOO L-.02494

crrc's Ll IOB LC LOB LC knt LC LO» LC P«ss LC LOB LC LOB
*:;*, 4i-:.K 2404.-: «*.i4 4M.-XJ 4000.0 300.00 400.00 JO
4.0* A-X^ 2>.t->^ .i*>» .BOW:- *.-Nvv .16000 .40«« C*3

ELM it Se Si :r. ir Ti 71 ^

«te ^-.**6*3 L-.r54! L.23l*Z L.021:* L.02354 L-.01327 L-.521" ^
58*. .43ISS .077)! .W523 .02^ .OC-iwi- .00041 .21845
•Ji! :*.38e 102.12 It.MT 12?.95 .OOOtv 3.11e4 41.B70

L-.113W L-.12««4 L.2&341 L.00203 L.02354 L-.01356 L-.36726
L-.il**' L.19944 L.044e4 L.02354 L-.012S7 L-.b7al9

LC LOB LC LOB LC LOB LC LOB LC LOB LC LOB LC LON
n.}i 4W.OC- 2Nv.O 100.00 400.00 400.04 40.000 400.00
to. .244*0 l.OMK* .80000 .80000 .80»» .80000 2.00CO

lit*

L-.03191 L.03938
Sfe. .00572 .0006̂
1«: 17.»94 2.2143

«: 1-.W776 L.»3tr?

Error? j.£ l9» 1C LOB
û1 *;•;.!* *v..w



Lot* .20000 .06000

Method: ITMO . Saiple Naie: ICSA
Run Tiie: 06/09/94 14:33:40
Coiient: TJA 9000
node: CONC Corr. Factor: 1

Operator: T6H

Elei
Units
Avge
SDev
XRSD

11
12

Errors
Value
Range

Elei
Units
Avge
SDev
ZRSD

11
12

Errors
Value
Range

Elei
Units
Avge
SDev
1RSD

tl
12

Errors
Value
Range '

Elei
Units
Avge
SDev
XRSD

tl
«2

Ag
ppi
.00363
.00118
32.608

.00447

.00279

NOCHECK

Cd
ppi
.00618
.00006
.88197

.00614

.00622

NOCHECK

Li
ppi
-.00310
.00155

49.913

-.00201
-.00419

NOCHECK

Sb
ppi
-.00521
.02216

425.50

-.02088
.01046

Al
ppi
480.79
7.70

1.6016

475.35
486.24

QC Pass
500.00
20.000

Co
ppi
-.00826
.00060

7.2898

-.00869
-.00783

NOCHECK

Hg
ppi
511.40
6.60

1.2897

506.74
516.06

OC Pass
500.00
20.000

Se
ppi
.07147
.00505
7.0706

.06790

.07504

As
ppi
.12079

'.01184
9.8039

.12916

.11242

NOCHECK

Cr
ppi
.00319
.00198
62.122

.00459

.00179

NOCHECK

Hn
ppi
.01400
.00025
1.7544

.01383

.01417

NOCHECK

<

Si
ppi
-.00348
.00575
165.49

.00059
-.00755

B
ppi
.10385
.00048
.46598

.10351

.10420

NOCHECK

Cu
ppi
.00403
.00104
25.713

.00476

.00330

NOCHECK

Ho
ppi
.00451
.00053
11.785

.00414

.00489

NOCHECK

Sn
ppi
.00406
.00575
141.42

.00000

.00813

Ba
ppi
.00522
.00034
6.4282

.00545

.00498

NOCHECK

Fe •
ppi
179.42
2.24

1.2483

177.84
181.00

QC Pass
200.00
20.000

Na
ppi
.05261
.00516
9.8015

.05626

.04896

NOCHECK

Sr
ppi
.02806
.00048
1.7194

.02772

.02840

Be
ppi
.00113
.00000
.00000

.00113

.00113

NOCHECK

Fe2714
ppi
182.86

1.82
.99405

181.57
184.14

NOCHECK

Ni
ppi
-.00128
.00058
45.035

-.00087
-.00168

NOCHECK

Ti
ppt
.25980
.00254
.97955

.25800

.26160

Ca
ppi
471.77

5.01
1.0629

468.22
475.31

QC Pass
500.00
20.000

K
ppi
-.01591
.04501

282.84

.01591
-.04774

NOCHECK

Pb
ppi
.04275
.00607
14.190

.03846

.04704

NOCHECK

Tl
ppi
-.25567
.00698

2.7320

-.25073
-.26061

CO

o'
o
CD
o

Errors NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK



-i.Jt

" * 5* . J* ' 41

:If« .4"-I*l
'£*%> ' -•€«•< ID U£La ̂ y .»3l*. !O«fw

*:
i:

Bt:*::: IMS Sup'.e laat: it**f Operator: T6K
i ,- 7.«j. i,-7.:l.*,M l*-"^-""T.J «VC. 1C jP-- 1 / * 1*. J». 4

: I3»I Cwrir. Factor: £

fe Al 6s & El te

**5« .974'f 4K.r .r?l6 .1M8: .4s"34 .46431 470.7I

it*. .*;*-; 4.1: .M38» .-»:;a .o->335 .00459 4.03
IfH .W:* .85*54 «!.:»4 1.94*2 .71?!1 .9889t 1.04-5

ii .*»r«: 4—.;j .:*:?* .no!? .464'7 .uioe 4*7.2*
i: .?r:ss 4K.!I .W542 .::3<3 .*t5?l .41,756 474.Il

t'fj's 9£ ?ass 8C Fass ¥!Ci€w( •OCf-tC' 51 Pass K Pass --.-. .-..̂  _̂

Ua-.e ;-K>;"4 K":*'? '̂ f '̂. '.̂ î. ^

O
£« 13 > Li Ff Ft2714 I O
___ ^^ f^i

-Kir! .43*!! .44!" .47er l?s.r 182.90 -.i'3l£T
.•>:*7" ."^"T'3 .9*403 .wS'-J 1.69 2.40 .0-X—

I.l"s6 .94155 1.3132

*: .87518 .43191 .44284 .47214 176.08 181.20 -.0318!
*I .88844 .43719 .441*0 .48020 180.47 184.60 -.031E!

K Pass K Pass OC Pass K Fass K Pass NOCME& WOCO
l.Xlto .&&> .SWOO .500v(r 20u.W
2^>J4 2*.4H 24.000 24.0C4 20.000

£!M 11 Mj Mi Ho Ba Ni Pb
tkits *•• K* fs» PP« ppi PH ppt
fti'j* .9828! 549.t* .4625>> .91802 .02*17 .87774 .932iO
SBe. .CW5 5.!' .i*>442 .01223 .-»295 .00496 .W!

l.«:i .«54*I 1.332C lO.lel .56572 :.!8<i5

SSe.'Jtt .45«38 .W38 .03125 .87422 .91176
.88125 .9?-;,



Errors NOCHECK NOCHECK QC Pass NOCHECK NOCHECK QC Pass QC Pass
value .50000 1.0000 1.0000
Range 20.000 20.000 20.000

Elei
Units
Avge
SDev
XRSD

tl
12

Errors
Value
Range

Eiet
Units
Avge
SCev
iRSD

tl
tl'

Errors
Value
Range

Sb
ppi
.97441
.00685
.70258

.96957

.97925

NOCHECK

V
ppi
.42465
.02014
4.7416

.41041

.43889

QC Pass
.50000
20.000

Se Si
ppi ppi
.01872 1.0017
.02009 .0074
107.28 .73813

.00452 .99643

.03292 1.0069

NOCHECK NOCHECK

Zn
ppi
.93005
.00531
.62410

.92595

.93416

QC Pass
1.0000
20.000

Sn Sr
PP« PP«
.88568 .96478
.02694 .00724
3.0418 .75018

.86663 .95966

.90473 .96990

NOCHECK NOCHECK

Ti Tl
ppi ppi
.26011 -.27864
.00273 .06302
1.0500 22.616

.25818 -.32320

.26205 -.23408

NOCHECK NOCHECK

Method: ITHO Saiple Nate: CCV
Run Tiie: 06/09/94 14:40:19
Cwient: TJA 9000
Node: CONC Corr. Factor: 1

Operator: KAE

00
CO
o
o

Elei
Units
Avge
SDev
*RSD

11
12

Errors
Value
Range

Elei
Units
Avge
SDev
*RSD

tl
12

Ag
ppi
.99182
.00046
.04597

.99215

.99150

QC Pass
1.0000
10.000

Cd
ppi
3.8804
.0071
.18321

3.8754
3.8854

Al
ppi
38.801

.143
.36766

38.700
38.902

QC Pass
40.000
10.000

Co
ppi
3.9362
.0052
.13157

3.9325
3.9398

As
ppi
4.1080
.0031
.07471

4.1102
4.1059

QC Pass,
4.0000
10.000

Cr
ppi
3.9428
.0075
.18945

3.9375
3.9481

B
ppi
.04483
.00121
2.6989

.04397

.04568

NOCHECK

Cu
ppi
3.8687
.0129
.33474

3.8596
3.8779

Ba
ppi
3.8620
.0104
.26916

3.8547
3.8694

QC Pass
4.0000
10.000

Fe
ppi
39.260

.103
.26120

39.188
39.333

Be
ppi
4.0046
.0082
.20440

3.9988
4.0104

QC Pass
4.0000
10.000

Fe2714
ppi
41.703

.195
.46700

41.565
41.841

Ca
ppi
20.398

.034
.16588

20.374
20.422

QC Pass
20.000
10.000

K
ppi
38.315

.281
.73428

38.116
38.514



K Pass K Pass K Pass K Pass K Pass WOCtt K Pass
4.K*. 4.WW 4.00W 4.5WC 40.0« 40.000
I'l.X"* l-i.'JW 10.000 10.W4 10.v*-> 10.000

EUi ii Ho !to (to Ha ii Pb

-.?e 3.8:'J4 «9.63 3.8«94 3.«l5l 37.627 3.9l2t 3.9616
.059 .0*13 .0113 .Ie4 .0"68 .0132

.43*5? .17394 .33250

I! 3.84*9 19.58? 3.8985 3.«M 37.511 3.9078 3.9522
«:• 3.6339 19.67^ I.W.I 3.9231 37.744 3.9174 3.9769

K fass K Bass K Pass K Pass K Pass K Pass K Pass
ViJi* 4.*W* 20.WO 4.0W) 4.CW 40.0«' 4.00W 4.M-00
*!•;• 1!.W I-}.-*? 10.(Kr) 10.000 li'.->» l-'.MO 10.00-)

tie* 53 Se Si y. sr Ti 71

;*;• 4.:«:: 3.3£»: 4.:::: 3.9-3 3.680; 3.?4i6 3.6382
zatt .»:•* ."l^ .")lei .0115 .Oil"1 .W* .0237
•-"5I .41*?! ,2«»!; -48?*i .63'*6 .300«1 .25W1 .eJi;:

i! «.•»:* :.Wt 4.w«: 4.c:s« 3.8»: 3.7350
•: 4.ifi3i 3.9«!t 4.«'<> 3.9?«e 3.8«iT 3.7482 3.6214

s K "ass 5C Pass K Pass K. Pass K Pass MCHEO K Pass
4. •!<&•>!• 4.ir!'» 4.W^ l.&te 4.0000 4.000i>
!{.«-; !">."»"> ij;.«» lO.i'X M.OW 10.000

tiw V Ir
Wits pp« tpi O>
*«if 3.9SI 3.951" <^

O

1353 .35398 .i*884 ^

O
»; 3.9:t« 3.95W O
II 3.W1 3.9555

E'rjrs K Pass K Pass
4.COOO 4.MOG
B.WO 10.MO

fletkotf: 30C Sample lace: CCI Operator: MC
f« riw: M/09/94 14:43:38

H&3«: OK Corr. Factor: 1

Eli* te »1 As S la Be Ca

.{4445 .Oi°4A .00325 .00071 .00071 .04916
&£c. .W«4* .01̂  .00183 .00339 .00047 .00020 .01112
3S: ':.4t: 29.lS8 ".4485 104.21 94.281 28.284 22.e27

.OOOJt .04130



-.00033 .05362 .01811 .00565- .00119 .00085 .05703

Errors
Value
Range

Elei
Units
Avge
SDev
XRSD

11
12

Errors
Value
Range

El 6*

Units
flvge
SDev
mi-

11
12

Errors
Value
Range

E!e»
Units
fivge
SDev
XRS&

tl
12

Errors
value
Range

Elea
Units
fivge
SDev
IRSD

11
12

Errors
Value
Range

QC Pass
.00000
.01000

Cd
ppi
.00073
.00059
81.130

.00031

.00115

QC Pass
.00000
.00500

Li
PP»
.00363
.00103
26.937

.00310

.00456

QC Pass
.00000
.10000

3b
ppi
-.01679
.00888

52.856

-.02307
-.01052

QC Pass •
.00000
.06000

V
ppi
-.00098
.00572
582.14

-.00503
.00306

QC Pass
.00000
.05000

QC Pass
.00000
.20000

Co
ppi
.00051
.00024
47.140

.00034

.00068

QC Pass
.00000
.05000

Hg
ppi
.04835
.00241
4.9251

.04714

.05055

QC Pass
.00000
5.0000

Se
ppi
-.00252
.01926

763.58

.01110
-.01614

QC Pass
.00000
.25000

Zn
ppi
-.00000
.00022

6931.7

.00015
-.00016

QC Pass
.00000
.02000

QC Pass
.00000
.50000

Cr
ppi
.0022'
.00000
.01633

.0022"

.00227

QC Pass
.00000
.02000

Hn
ppa
,0007s
.00043
56.761

.00045

.OOlOt

QC Pass
.00000
.01500

Si
ppe
.00395
.00565
141.71

-.00001
.00799

QC Pass
.00000
.20000

I

QC Pass-
.00000
.15000

Cu
ppi
.00183
.0010*
56.569

.00256

.00110

QC Pas;
, 00000
.0250)

He-
PC*
.00326
.OO-'IS
5.4:5-

.00339

.oo'::

GC Pass
.00000
.20000

br;
pp»i
.00813
.00575
'0.711

.00406

.01219

QC Pass
.00000
.20000

QC Pass
.00000
.20000

Fe
ppi
.02097
.00198
9.4281

.01957

.02236

QC Pass
.00000
.10000

Na
ppi
.01511
.02136
141.42

-.00000
.03021

QC Pass
.00000
1.0000

Sr
PP«
.00060
.00024
40.406

.00043

.00077

QC Pass
.00000
.20000

QC Pass
.00000
.00500

Fe2714
ppi
.16066
.12983
80.812

.06885

.25247

NOCHECK

Ni
ppi
.00113
.00160
141-.18

.00000

.00226

QC Pass
.00000
.04000

Ti
ppi
.00277
.00136
49.271

.00180

.00373

QC Pass
.00000
.20000

QC Pass
.00000
5.0000

K
ppi
.11936
.05627
47.141

..07957
.15915

QC Pass
.00000
5.0000

Pb
ppi
-.00004
.00057

1375.2

-.00044
.00036

QC Pass
.00000
.10000

Tl
ppi
.01934
.03220
166.50

-.00343
.04211

QC Pass
.00000
.50000

o
o
o
o
o



MERCURY DATA



ANALYTICAL RUN LOG

File: 5179HG1 Element: HG Instrument: PS200

Start Run Date: 06/09/94 End Run Date: 06/09/94

Correlation Coefficient: _-l.000000 Slope: 0.000000 Intercept: .0.000000

Concentration Units: Ug/L

SAMPLE ID Time
Dil
Factor

Sample
(Absorb)

Sample
(Cone) %R/R Flag

Analyst: TDC_ QC Reviewer:

1
2
3
4
5
6
1
8
9
10
'11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

SO
SO. 5
SI
S2
S5
S10
ICV
ICB
CRA
CCV1
CCB1
PBW39118
LCSW39118
PBT39026
5179-005
5179-012
5248-001
5248-OOlD
5248-001S
PBW39119
LCSW39119
CCV2
CCB2

15:08
15:10
15:12
15:15
15:18
15:21
15:23
15:26
15:29
15:31
15:34
15:36
15:38
15:41
15:43
15:45
15:48
15:50
15:53
15:56
15:58
16:01
16:03

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

: fl

0.0000
0.5000
1.0000
2.0000
5.0000
lo.oooo
5.1900
-0.0150
0.2280
4.3200
-0.0090
0.0230
3.1300
0.0080
0.0270
0.0330
1.1000
1.0900
1.8400
0.0100
3.0500
4.1900
-0.0020

•

Page 1



Foldors 0609HB1 ' 7 Pago 1
1SS00S01 09 Jun 1994 Protocols EPA-ICV

Lint Cone. Units SD/RSO 1 2 3 4 5

•*• Standards 1 Rops 1 Stqs 0 15s08s01 09 Jun 1994 HB

Hg . 000 ppb ~452
Avt. Int. » -452 S. D. - 0

**• Standard: 2 Rtpt li*miOV*-S4 Soqi 1 13xl0i22 09 Jun 1994 HB

Hg .300 ppb 9385
flvt. Int. » 9525 S. D. - 0

**• Standards 3 Rtpt 1*U*IO15-W Stqt 2 13:13:53 09 Jun 1994 HB

Hg 1.00 ppb 19859
Avt. Int. * 19859 S. D. - 0

*** Standards 4 Rtps immto4L-iq Stqs 3 15slSt28 09 Jun 1994 HB

Hg 2.00 ppb 40603
Avt. Int. * 40603 S. D. - 0

**» Standards 5 Rtps Immto^l-lM Stqs 4 13s 18s 10 09 Jun 1994 HB

Hg 5.00 ppb 102614
Avt. Int. • 102614 S. D. « 0

*** Standards 6 Rtps 1 mn\ to*%-* Stqs S 15s21s01 09 Jun 1994 HB C\f

Hg 10.0 ppb 210213
ftvt. Int. • 210213 S. D.



Protocol: IHHOJ
lev: 3,M Tin: 15:21:11 §9 Jo 1994

Foliar: M9Hd S«: 6 Friit: (Hi
(her: IMCT am btck: U: Sttflfl fry: 2 18 Cu:
SUWMIe IhcroHfiCLF 79: F3 Print fait: Off
CM.1BWIOH: Li» CalibritioTT

8.38 UK

Crac. Cilc
.881

1.88
2.88
5.88
18.8

-9.MSfcrl2
4.936B1B-5

Hen

19169

182614
218213

19959

182614
218213

HM ciliWttioi ccefficierti ttcrei

o
o
CD
O
O



19s23s98 99 Jun

Lint Cone. Unit*

Foldori 8689IC1
Protocols EPA-ICV

Pago

80/RSO

**• Chock Standards 4 Ck4ICV Soqs 6
Lino Flag ttcv. Found Trut Unit*
Hg 186. 5.19 4.98 ppb

15s23s58 89 Jun 1994 HB
SD/RSD

**• Chock Standards 1 CkllCB/CCB Stqs 7 15s26s46 89 Jun 1994 HB
Lint Flag Found Range <+/-> Units SO/RSO
Hg -.815 .288 ppb .888 %

*M Chock Standards 5 CkSCRA Soq* 8 15s29s84 89 Jun 1994 HB /W
Lino Flag Mcv. Found Trut Unit* SO/RSO -flT
Hg H 114. .228 .288 ppb .888 It Ĉr

•»• Chock Standards 2 Ck2CCV Stqs 9
Lint Flag *Rcv. Found Trut Unit*
Hg 188. 4.32 4.88 ppb

15s31s26 89 Jun 1994 HB
SD/RSD

*** Chock Standards 1 CkllCB/CCB Stqs 18 15s34s87 89 Jun 1994 HB
Lint Flag Found Rangt(+/-) Unit* SO/RSO

•** Saoplt IDs PBH39118 Stqs 11

Hg .823 ppb .888 * .823

m Saoplt IDs LCSU39118 Stqs 12

Hg 3.13 ppb .888 * 3.13

M* Saoplt IDs PBT39826 Soqs 13

IaW ô Aal •*«&•* 8̂ 8881 ^ 88io>tt"»J • •̂ •JQ PP** • VW * • •̂•JO

•w Saoplo IDs 5179-885 Stqs 14

Hg .827 ppb .888 % .827

*** Saaplt IDs 5179-812 Soqs 15

Hg .833 ppb .888 * .833

*•* Saoplt IDi 9148-881 Stqi 16

Hg 1.18 ppb .888 * 1.18

**• Saoplt IDs 3246-8810 Soqs 17

Hj 1*̂ 9 PPv • OTV V !• iĵ

13s36s24 89 Jun 1994 HB

<o. Sĥ /t,
15s38s39 89 Jun 1994 HB

15s41sl8 89 Jun 1994 HB

< a.ô a/L
15s43s34 89 Jun 1994 HB

< a.ô fL
15s45s49 89 Jun 1994 HB

<c a.o-ft /L
15s48s85 89 Jun 1994 HB

15i98s43 89 Jun 1994 HB

»̂
<=>
O
0

o



15153:21 09 Jun 1994

Line Cone. Uniti

Folderi 0609H61
Protocoli EPfl-ICV

SD/RSD 1 2

Page

*** Saiple

Hg 1.84

*** Saiple

Hg .010

**« Saiple

Hg 3. 05

ID: 5248-0018

ppb . 000 %

ID: PBW39119

ppb . 000 *

ID: LCSU39119

ppb . 000 %

Seq: 18

1.84

Seq: 19

.010

Seq i 20

3.05

15:53:21 09 Jun 1994 HG

1H7.
15:56:07 09 Jun 1994 HG

*f>. 2*1/L

15:58:23 09 Jun 1994 HG

1-0 Si'/

*«* Check Standard! 2 Ck2CCV
Line Flag KRcv. Found
Hg 105. 4.19

Seq: 21 16:01:02 09 Jun 1994 HG
True Units SD/RSD
4.00 ppb .000 *

*** Check Standard: 1 CkllCB/CCB Seq: 22
Line Flag Found Range<+/-) Units SD/RSD
Hg -.002 .200 ppb .000 *

*«* Saiple IDi PBT38896

Hg .045

*** Saiple IDi 5241-001

Hg .206 ppb .000 *

*** Saiple ID: 5241-002

Hg .451 ppb .000 *

*** Saiple ID: PBT38926

Hg -.000 ppb .000

### Saiple ID: 5251-001
f>

Hg .064 ppb// .000 %

«»* Saiple 1X5251-002

Hg .044 ppb .000

*** Sample ID: 5251-003

Hg

16i03i44 09 Jun 1994 HG

o
o
o



DIGESTION/STANDARDS PREP



ITAS-ST.LOUIS TCLP Extraction Record/Chain of Custody
SOP No. S14066. Rav gg

Reviewed By/Date: 0

DatyaHChaek

Lot*

FUrifft

U ffl W.BB-4.MI

9V06»06»

RuMfZ

» M.I t3|

OOi9UU4b



Netati Prep Analyati Kte> Wheeler

•rap latchi 1910S

•rep Datei 09-JUH-94

lanple
Identification

Projec
Ntflter

ect
Cllont ID

937.01 5179-009

SS7.01 5179-012

000.01 OCICW9103-1

ITAI • St. LouU

MotaU oleettton »rep Iheet

Analyteei »fl'AA HAA HO

Mthodi

Olftttlen Ntthodi.

OlfMtlon

Initial flnii Color
Vol Unit! Vel Unlti Inltlil Mrwi

DMcrlptlon

Clarity
Initial final

Taxtura
Taxtura Artifacts 10

Iplka Daacrlptlon

Typo Aaount Unlta Daaerlptlon

CD-ITMIW-2'I 100. NL 100 NL

CO-M1I5N-2-1 100. NL 100 NL

Lab Control Maple 100. NL 100 NL NS0002-M* • 0.50 •(

000.01 QCMIMUO9103-1 •ropwatlon Honk 100. NL 100 NL

Mllnqulahadlyi

Racalvad lyi

Reviewed lyi

Color
Clarity
Texture

Red, Hue, YalloM, Oraan, Orange, Violet, White, Irown, Grey, Hack, Colorlaaa

0000047
Clear, Cloudy, Opaque
Mna<poHdary), NedlMKaand), Coaraa(rocka)



IT AS - St

Standards

Standard
Date ID Spike Identity

Prepared Number Type

Q6--JUir-94: •«I0288-S*'.:CAL-,1.-/:;:::;:;.l;::;:;:i;;;i.:;i:::*Bii::-:/ •;•'
 :
:

AS

I'.;.:.. :-::: : - - | - •.•: . .. :::= •:*•:!!!=:. 1 ;: ,. *« ;-: X ; :. .-v .-. -

Be

.'::;• : • • • . : . • • - . ' .-. '• ' ,V: ; , ,- :;!.: • ̂  ^\' ' . " Cd ; :\ :. ;; . '; . ' . 1

Co

•: = .j; .•:.• = -:•=:::::;;...•. -'i V v": '! , '::!,:;.;: = :;::!• '•'-*.:• :̂ -\\̂ ^ \ X= • •

Cu

••- :.:;=•: :-.:-.:
:::-. :;••:! :;-!|;:V:V;V-::l:!!;;:::i:-:-;: ^ ^ : .:.: :,':-" ,:\ ; : -. :

Ni

=!:•:•,;!; rl;: ::,!!••.- :'!:-: !; ̂ iV-:-: ̂y' •'!:.• :! •- • W> ̂.̂ J?" ̂ |:;

Sb

i:i;::::; .T̂ :- :-;;Si!n|H!:i-:,^p!!;!;iii|!H!ili!::=::::H;:::i»1::,-:::!
:;=;:!!:=::;i!:: ';

Tl

;= = ̂:.=::.:-:p!!i;! .;::j-:!:iji!!;:̂ ^̂
Zn

08-4UW-94' $1M!!)!5ffi.--:lGll̂ ^̂

Al.Fe.K.Na

iV::-''::::::iv:i:i:i:r:1:::::j-:-;:::ii;iii=i;!Ni!;:!ii!!!!li!!l!^ij-i:::!::::^^^^
Cr.Co.Cu.Pb.Li

• ;:::V ,: •• :v,>,;:-:-; , ••̂.:>̂ :̂̂.: •,,. «n,«o,Ni>SeVSt. . ,;.:

Sb.As.Ba.Be.Cd

; Sr;Ti;T1,Sh,V.Zn

02-NAR-94 NS0063-94 CAL.1 CONCtNIRAU Ag

Parent
ID

Ninfcer

MSQ063>94

MS0063-94

MSOO«-94

HS0063-94

HS0063-94

HS0063-94

MS0063-94

MS0063-94

MS0065-94

NS0063-94

KSOQ63-94

HS0063-94

HS0063-94

NS0063-94

.•: MS006S-94

MS0063-94

HS0079-«4

NS0079-94

;:..: MS0079-94

HS0079-94

HS0079-94

HS0079-94

KS0079-94

MS0063-94

Printed

Parent
Cone.

SO ;•;!;:;

100

10Q

100

100

100

100

100

100

100

100

100

:=: • «»• ..V

100

•: ;;1W:
: • :

100

: :;:iO:-:::;

400

:- ::200.:.;.

40

: .40:.:'.^

40

40

20

June 10,

. Louis

Log Sheet

1994 07:24 an

Dilution
Al iquot Volume
Ml ml

20

20

20 .:•:

20

:;:.:;.?0:-..

20

20

20

20

20

20

20

;•::••»]••

20

••:-..»:::;

20

::;•;:; 25:;;; :

25

;;.;:: 25 ::;

25

•. :.25 ..:

25

25

'••:•:'• 20Q::-.-; ;;;.-.;

200

;;•.!' ! 200
200

.•: ;̂:.;W-

200

•:•: '200.:-:- :

200

200

200

• ;-200' :.•!!•.

200

! ; . : • • ; 200:.-: .-;.

200

:;:̂ .-200;;::;::: ;

200

::
:-':: :•*».:::!•:!:;;;

250

• •;..:: '250' •••-;••:

250

: 250

250

250

Final
Cone. Solvent
Mg/L

Z.-:r- 5X.HCL::5X;«I03::::::;;;,;:

10

..'0' • •• .; •.:.:.;. : •:-.:: •

10

10 . - . . : . .:- ; • . - . . ' . ••.; : \ ;;: ; .

10

10: :' • : ! • :i:|::.:;i::i:.:.-;-:::;,; ;.::;:;•'.:

10

.10 ; ••....:•:;:•::: :-;::;p:-.::-;:.::;
:::>

10

W;.: :,-;, I-:-., ::i..;;;:i;:ji=;::iJi:;:|::h;:
:
::::.

10

10; :,:.::,:,-; ::;:
:;;:::,::-::- ;; •.-.;-.;

10

jp.:.,::,:;.;̂ :;:,:;;;̂ ;;;:;:;,.::,;::,:.̂

10

1 1̂ :::::::- :,:::., ,:-:::;:!:::;:;:; :::::;::!:;:;:;;;;

40

20 ..•••'••• •'.'̂ .̂̂•': -̂̂ -
4

*:• " : -••- :- .:.;• :•• r • •. .i :•;•
4

4 ' . - : • - . : : .:•/ .•; :;. :

5X HCL 20X HN03

Batch: 39103

Page: 1 of 5

Analyst Expiration
Date

;X::.;:
:To« Hakara >::; ':;;:!:: .;:-.';:; 06-JUL-94 :

:;!!!!!:i:/r-::
::. ;::•;•':-.-••,:. :;::':' • : :°»̂ 94,-;

Nark Grain 02-NAR-95

NS006J 94 100

0000048

REC'D 3-2-94 LOT * 2-09HM

REC'D 3-2-94 LOT * 2-09NM



•tondtrd
Doto 10 talko

Proporod Hurtm Typo

02-NM<94 M0063-94 CM..1 CONCMTUTI

15-APH-94 M007V»94 ICV-CCV OMCMTMTI

: ,

13-MOV-93 NM200-9J 1CP I CM

Identity

to

to

Cd

Co

cr
Cu

Nn

HI

n>
* '
to

Tt

V

In

*•
AI.Fo.K.No

CO,*

Cr,Co,Cu,Pb,LI

Nn,No,NI,to,l<
lb,At,to,to,Cd

•r,Tl,TI,ln,V,Zn

AC
••
to

Cd

^•r^frt
10

HUdMT

W0063-W

NI0065-M

NM06S-M

MSOOtS-M

NIOOtt-94

NMMS-M

NMNMS'M

NtOOtt-94

M006S-M

moots-M

MMMS-M

NSOOU-M

NSOOt»<M

M006I-94

M007V-M

MOOTV'M

NI007**M

Nt0079-94

NM07V-M

M0079-M

HW079-W

NU200-93

NSQZOO'95

NS0200-93

NS0200-93

ITAI • It. tool*

Aft^flMtAflM^ 1 — — AlhdM*•IBniHfW **V WV1

Prlnttd JUM 10, 1W* 07iM M

Mr«nt Dilution Mnol
Cone. Aliquot VoltM Cone.
•0/L Ml •( ft/I

100

100

100

100

100

100

100

100

100

100

100

100

100

100

10

400

200

40

40

40

40

100

SO

50

100

0000049

tolvont Aiwlytt

>X HCL 20R IWOS Ntrk Craln
MC'O 3-2-«4 LOT f 2-OMN

MC'O J-2-94 LOT f 2-OWN

MC'O S-2-94 LOT i 2-OMI

MC'O J-2-94 LOT * 2-09MN

MC'O 3-2-94 LOT 0 2-09NN

MC'O 3-2-94 LOT • 2-09MN

MC'O 3-2-94 LOT t 2-09JM

MC'D 3-2-94 LOT 0 2-09MN

MC'O 1-2-94 LOT i 2-09NN

MC'O 3-2-94 LOT i 2-09MN

MC'O 3-2-94 LOT i 2-09MN

MC'D 3-2-94 LOT * 2-09NN

MC'O 3-2-94 LOT 0 2-09W

MC'D 3-2-94 LOT 0 2-09NN
19XMCL 5X HN03

SX HMOS
SKX. LOT 0 4-37YU, MC'D 11-09-93. . .

IPtX, LOT 0 4-37YW, MC'D 11-09-93

IPEX, LOT 0 4-37YU. MC'D 11-09-93

•PCX, LOT 0 4-37YW, MC'D 11-09-93

totchi 39103

•ofoi > of S

Ixplrotlon
Doto

02*NM-9I

1S-OCT-94

01-NOV-94



ITAS - St. Louis

Standards Log Sheet

Standard
Date ID Spike Identity

Prepared Number Type

15-NOV-93 ' MS0200-93 1CP ICSrHji;:;;!:;:;;;;!;!;;;::;:̂ ;;::̂ .- " \- V

Cr

j::;:;;V;:^::^;
:::::::.:^:::: :̂;t;

:'S;::;i:i:;:i:i:;:;:;i:;:::- '•'• ••••Cu •••:•:'• ' '
Li

;;:::;-;.::::v;:;;::.;:;;:;. ;:;:.;::;:-; .::
 :
 : :..•;.; ;;::>

:;;.. ;: - .. *l» : •• . ;. .\ . .

Ho

: :.:.: :-:;;•: :..
::j:: • TY: ^.••••••;::

::.
:-,;-. ^ - *f ...

Pb

•:-:::J::;vV:j:j;:;:--::.:\V;:i;!;ii!v:::i:^r::.':: •:.;-: ./ «b : .:.,::':;:\- '.;,;

Si

;; : •'••' '•'•-. •• •-•: '• ;'- . •: :':: • '. ':...;.:.• ;• :' • .-'; : $|t : "Y : '• ' ''

Sr

.. :;::;:;.:;:. ::.::| •
 :.. ; :. '••;..':

 ;.;:-.;::;.:;;
:;:.:: ;;;;M;

:;;;;;>;. -I''..'.-. '. V >:: • :. :-1'. ••;•;•;•;• •

Zn

2?r *̂!r"?*-i;;'111^̂ *̂ ^ i '̂ cW;:::;i::H::i!:i' tt'̂ '̂fy&Pi&î
Fe

.̂ ;V:Vr:;:::::-:;';;::'-::!̂ -:i;!!;̂
Ba

i:.:̂ ^̂ :--::-'.̂ \̂ .̂̂ ^̂ m̂ ^̂ -̂-i:':̂
Cd

Cr

: • •:::-.:|:f;,,:-.=: .••..;:::-::;M::-;:: •::;!;;̂ i!::iii;;e::
:;-:r̂ ;:; ••:-;; ;::"̂ ::

Li

Hn

Parent
ID

Nunber

MS0200-93

HS0200-93

MSOZOO-93

HS0200-93

HS0200-93

HS0200-93

HS0200-93

MS0200-93

MS0200-93

MS0200-93

MSOZOO-93

MS0200-93
: : .;. : MS0200-93

MSOZOO-93

,:: :::::.;'-'MS?°B'!'?*v
MS0081-94

:::-;; '̂ - -MS02()0 '̂::'
MS0200-93

: MS0200-93

MS0200-93

. . : MSp200r93

MS0200-93

-.!:: MS0200»93;:

NS0200-93

MS0200-93

Printed

Parent
Cone.
ing/L

50 ;•

50

50

100

50

100

100

100

100

100

100

100

:\.50 ;:.

100

5000

2000

; 100;

50

::-::50:;- ..

100

50

;:/50' :

100

50

June 10, 1994 07:24 M

Dilution Final
Aliquot Voluw Cone,
ml Hi Mg/L

Solvent

:• ::::-: ;: '":
:..: " •;•:.-,:;:•:.;.•: :;' 5% HIKS • :-:: :;:;. ;;;;;Y

•

;• •.. . 100-'-.::-': • • -1000- • '-• ' SOOi'i :•.

100 1000 200

•:•• 'tO..:.
:;;-. . 1000 .t:-::,, :";

10 1000 0.5

10 ; ;1000 0.5 .'.;.;

10 1000 1
: 1 1Q:. :; •:.- .!1000 . '•• 0.5; :

10 1000 0.5

10 i 1000 0.5

10 1000 1

10 1000 0.5

SPEX.

SPEX,

SPEX,

SPEX,

SPEX,

SPEX,

SPEX,

SPEX,

SPEX,

SPEX,

SPEX;
SPEX,

SPEX;
SPEX,

:::.5X:MCl

LOT

LOT

LOT

LOT

LOT

LOT

LOT

LOT

LOT

LOT

LOT

LOT

lit
LOT
t:'*

* 4-37YW.

* 4-37YU,

* 4-37YU,

* 4-37YW,

# 4-37VW,

* 4-37YU,

# 4-37VU,

* 4-37YW,

#"«-37ifU,'

* 4-37YW,

it 4*37Viii;

* 4-37YU,
;iN-37wi;
# 4-37YW,:*f>?̂ ::̂ ;

Analyst

; Kark; Craih
REC'D

REC'D

REC'D

REC'D

REC'D

REC'D

REC'D

REC'D

REC'D

REC'O

REC'D

REC'D

REC'O

REC'D

11-09-93

11-09-93

11-09-93

11-09-93

11-09-93

11-09-93

11-09-93

11-09-93

il-W-93

11-09-93

ii-09-93

11-09-93

il̂ i»-93

11-09-93

Batch: 39103

Page: 3 of 5

Expiration
Date

;;;;::;;::;-;;;:.;:;;;;!!• Ot:-IIOWr94-

i -"::v.;::;: ' ;.; •.••a«J«|r9*:

0000050



IIAI • It. loutl

•tondard
Oatt 10 lplko

Praporad Nuater Typt

23-NAV-94 NI0274-94 ICIAI

12-NAV-94 NtOOfll-94 INTP-A

23-NAV-94 NI0273-94 ICM

04-JAN-94 MM002-94P P

,

Identity

No

Ht

Pb

lb

It

m
Ir

V

in
Al.Ca.NB

Pe

Al.Ca.Ng

ft

At

Al

Aa

••
!•

Cd

Co

Cr

Cu
. . : , : p , . • • . .

LI

" N r t - 1 - ' ^

Parent
10

Huator

M0200*9S

NW200-93

W0200-93

NU200-93

NMOO-VS

NM200-9S

NMMO'93

NM200-9S

NM200-93

NMM1-M

mOM1-M

NMNWI'M

NSOM1-M

NS0002*94P

NIOOOI 9O

moooa-94^
NI0002*M^

MU003-MP

MWOOZ-94^

NM002-MP

MI0002'*4P

NM002-94P

HM002-WP

NI0002-94P

MI0002-W

It

Printed

P§ront
Cone.
«A

100

100

100

100

100

100

100

SO

100

5000

2000

9000

2000

SO

200

200

200

200

200

200

200

200

200

200

200

•ndardt Lof Mtott

Juno 10, 1994 97M m

Dilution Hnol
Aliquot VoluM Cone.
•I •( w/l

10 1000 f

10 1000 1

10 1000 1

10 1000 1

10 1000 1

10 1000 1

10 1000 1

10 1000 O.S

10 1000 1

,

100 1000 500

100 1000 200

;' • ' : ' ; : ' ; ; i i | : - : ! i i i ; i j i ! i i i : ; ; ! i : ! ! ' : . . •

tatdu

POftl

•olvont Anolytt

SX NCL 5* mta Nork Ctiln

1SX NCL SX NN08 Tracy Clark-ltovoll
lol'na Plus Lot«940103 Rae'd 01-04-94

•ol'na Plua Lot«940103 Rac'd 01-04-94

lol'na Plua Loti940103 Roe*d 01-04-94

•oOna Plua Lot«940103 Rae'd 01-04-94

lol'na Plua Lot0940103 Rae'd 01-04-94
.

•ol'na Plua Lot«940103 Rae'd 01-04-94

lol'na Plua Lot«940103 Rae'd 01-04-94
.

•ol'na Plua LotW40103 Rae'd 01-04-94

lol'na Plua Lot«940103 Rae'd 01-04-94

lol'na Plua Lot«940103 Rae'd 01-04-94

•ol'na Plua Lot«940103 Rac'd 01-04-94

•ol'na Plua Lot«940103 Rae'd 01 -Oi-W

39103

4 of S

luplratlon
Oata

23-AM-94

30-APR-9S

23-JUH-94

31-JUL-94

0000051



ITAS - St. Louis

Standards Log Sheet

Printed June 10. 1994 07:24 an

Batch: 39103

Page: 5 of 5

Date
Prepared

Standard
ID

Nuiber
Spike
Type

Identity
Parent Parent

ID Cone.
number «g/L

Dilution Final
Aliquot
Ml

Volume
•I

Cone. Solvent
•g/L

Analyst Expiration
Date

i'MSi;

Ni

Sb

Si

Sr

MS0002-94P 200

HS0002-94P 200

MS0002-94I> 200

NS0002-94P 200

NS0002-94P 200

MS0002-94P 200

NS0002-94P 200

HS0002-94P 200

NS0002-94P 200

M» 200

Sbt'ns Plus L6«H94b103 Rec'd 01-04-94

Sol'ns Plus Lot*940103 Rec'd 01-04-94

Sbl'hs Plus Lbt*940i03f Rec'd 01-04-94

Sol'ns Plus Lot«940103 Rec'd 01-04-94

Sbl'hs Plus Lbt«940i03 Kec'd 01-04-94

Sol'ns Plus Lot«940103 Rec'd 01-04-94

Sol'ns Plus Lot«940103 Rec'd 01-04-94

Sol«hs Plus tô oi(Bi*:'d01--64-94

Sol'ns Plus Lotf9401Q3 Rec'd 01-04-94

"""""""""'"""""" "" ""ie'i 01-64-94

6060062



•tandard
Data 10 lolka

Praparad Nuabar Typa

04-JAN-94 MM002-94P •

ITAI • It. leula latch i 39103

Standards LOR thaat Peaei 1 of 1

Prlntad Juna 9, 1994 llilS M

Identity

At1 'P

Al

Aa

•a

•a

Cd

Co

Cr

Cu

ft

11

Nn

No

Nl

p^

•ta

•a

II

In

Ir

T»

V

I f i . . : • : . : • : : . .

Parant
10

Muaber

NM002-94P

NM002-94P

NM002-94P

NM002-94P

NI0002-94P

NM002-94P

NU002-94P

NM002-94P

NM002-94P

HS0002-94P

NM002-94P

NM002-94P

M0002-94P

NI0002-94P

NM002-94P

NI0002-94P

NS0002-94P

NI0002-94P

HI0002-94P

NM002-94P

NW002-94P

NM002-94P

MI0002-94P

Parant
Cone.

JO

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

400

200

200

200

200

Dilution Plnal
Aliquot Votuat Cone. Solvent Analyst Ixplratlon
•I «l MD/L Oata

W HCL n ma Trecv Clark-ltovall 31-JUI-94
•ol'na Plua lot«940103 Rac'd 61-04-94

1

lol'na Plua lot*940103 Rac'd 01-04-94

•ol'na Ptua Lot*940103 Rac'd 01-04-94

•ol'na Plua Lot*940103 Rac'd 01-04-94

•ol'na Plua Lot«940103 Rac'd 01-04-94

•ol'na Plua Lot*940103 Rac'd 01-04-94

lol'na Plua LotM40103 lac'd 01-04-94

•ol'na Plua Lotf940103 Rac'd 01-04-94

lol'na Plua Lot*94010S Rac'd 01-04-94

lol'na Plua Lot0940103 Rac'd 01-04-94

•ol'na Ptua LotfPMOIOS Rac'd 01-04*94

lot'na Plua Lot*940103 Rac'd 01-04-94

•ol'na Plua Lot*940103 Rac'd 01-04-94

lol'na Plua Lot*940103 Rac'd 01-04-94

lol'na Plua Lot*940103 Rac'd 01-04-94

•ol'na Plua Lotf*40103 Rac'd 01-04-94
•. : •: . '.

loCna Ptua (.ot*940103 Rac'd 01-04-94

lol'na Plua Lot«940103 Rac'd 01-04-94
: , ' i .. • ' 'I ' :

tol'na Plua lot#940103 Rac'd 01-04-94

lol'na Plua Lot«940103 Rac'd 01-04-94

•Ol'ne Plua Lot*940103 Rac'd 01-04-94

lol'na Plua Lot«940103 Rac'd 01-04-94

lol'ne Plua Lot#940105 Rec'd 01-04-94

0000053



ITAS-ST.LOUIS

METALS LABORATORY CONTROL SOLUTION ICAP

STANDARD NUMBER: MS-0002-94P
SOURCE: SOLUTIONS PLUS
LOT: 940103
EXPIRATION: 07-31-94

W

ELEMENT

Sn
Al
Sb
AS
Ba
Be
Cd
Cr
Co
Cu
Fe
Li
Mn
Mo
Ni
Pb
Se
Si
Sr
Tl
V
Zn
Ag

STOCK CONG. mg/L

400
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
200
50

FINAL CONC. mg/L

2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0.25



totals Prop Analysti Trtey Clark-ltovall

•rap Oatchi 39110

•rap Datai 09-MN-M

ITAI • It. loutt

Ntlal* OlfMtlen Pr«p thMt Ntthedi

OlfMtlen Ntthodi

ICP OfAA riAA

Identification

Ogi

9J7.01

w.oi
HS.Io

535.1*

339.1*

000.01

000.01

BE.?
9179-001

9179-012

9241-001

9240-0010UP

924I-001NO

00109110-1

oacatm-i
N07CLMO/M

Dlflsstlon tosplo Ooscrlptlon Iplka Oaacrlptlon

Initial
Cllont 10 Vol Units

CB-fTMUN-2'3 10.0 NL

CO-M1I9N-2-I 10.0 NL

049M 100. NL

049M 100. NL

04SM 100. Ml

pbt3902o 10.0 NL

Lab Control tapla 100. NL

NQ/TCLf/M

rinsl Color Clarity Toxturo
Vol Units Initial Mnal Initial Mnal Toxturo Artifacts 10 Typo Aaount Units Ooscrlptlon

100 NL

100 NL

100 NL

100 NL

100 NL MU09J-M MtKIM 1.0 •(

100 NL 51*1°̂

100 NL MI10n-M MORKIM S.O fH

000.01 flCMtraLK3*11B>1 Pro|»rotlon •(«* 108. NL

NQ/CLP90/M NO/TCLP/M

100 ML

Rtllnqulshsd lyi

Rocolvod Oyi ^

RovlotMd I

CoMsntsi

Color
Clorlty
Toxturo

Rod, lluo, YolloH, Orson, Orango, Vlolot, Uilto, Oroun, Oroy, Hock, Colorloss
door, ClouaV, Opoquo
Flnoipowdory), NodluXsond), Coorso(roeks)

000005



IT AS - St. Louis

Standards Log Sheet

Printed June 9, 1994 05:00

09-JWM*

15-NOV-93

09-JUN-94

06-NOV-93

03-FEI-94

09-JUN-94

Standard

MN1093-94

NN1094-94

HM1095-94

NM1096-94

HM10?7-:?4

HM1098-94

1*1099-94

NM1 100-94

KS0135-93

NS0202-93N

MM1092-94

NS0196-93

MH02a6-94

NM1101-94

WORKING OC INTER.

0.5

1.0 A'; ::;':;.: ;::." ::

2.0

5.0

10.0

ICV •.;•:•!-;:; • ,

ccv
EM: ICV-5:::;;:;::::; ':;::•

 :

HG STD

WORKING CURVE INTER.

HG STOCK STANDARD

HG MS-INTER. tPIKE

CRA

*::::::-•:::.•: =

Ha
Ha
Ha
Ha
Ha
Ha :.•:,;.-: :-

Ha

Ha
Ha
Ha
Ha
Ha

Parent

NS0196-93

MN1092-94

HM1092-94

HN1092-94

MN1092-94

MN1092-94

HS0135-93

HN1093-94

; HS0135-93

MS0202-93N

NS0202-V3M

NS0196-93

NS0196-93

MN1093-94

Parent

100 0.1

0.1 0.5

D.I 1

0.1 2

0.1 5

0.1 10

0.49 1

0.1 4

: 0.49 :;:..;•.•••

100

100 0.1

100

100 1

0.1 0.2

Batch: 39118

Page: 1 of 1

pm

Dilution Final

100

100

100

100

100

100

100

100

100

100

100

: 0.1 .: : ;:. : 0.15X MN03 N̂̂ :::." :i:::̂ . Tracy eierk-St«y*l!

0.0005 01 H20

0.001 . . • • - . . - ; . • : . ••-• .' H:|:':V-.::
::::̂ :::|;: ;:: ;.:;

0.002

o-"05 . - . . : • : • . . . , - • : . : • . ; . - : i : . : : : i : : - ; : : : :
: . . . ; : : ; i - . : i : ; : > . - : ' : ; ;

0.01

;.:.; 0.0049;.;:- 2X HM0 ...... ••',., ;, :::;;-.;.:- ., :•>/. •'. .v. - ..;. :- ,,: •

0.004 DI H20

• •'•'• ;:;:;. ;:;:; Dilute Acid > • ;:'-•••: ..;:!:':>;:|lirk:'CntlBL::;. ;:;•;:::;• •:•: ;.: .;
: -::;: '••'::: "•> :EPA tot* ICV592:: ICV-5(07»1):': '"' ••̂ ^̂ ^̂ -' •'•

Oil HN03 Tracy Clark-Stovall
Sol'na Plus Lot*931110 Rac'd 11-15-93

10X NCL Nark Crain
LEENAN LAIS, LOT * 200148, REC'O 10-27-95

1 0.1X MN03 Tracy Clerk-stov»tl

0.0002 DI H20

lip.: 10- JUN-94

IO-JUl-9̂

15-NOV-94

31-OCT-94

10-JUN-94

0000056



CHAIN OF CUSTODY
SAMPLE LOG-IN/RECEIPT RECORDS



Project MorwMgî J. Powrll

Oroftt ^H Ĵntljr Entorod and *•

SMplo Hoodor TOBlato:

toapU M. Cilonl It
CoNMOtN

* Contolnor Typo
Data:

5179-001 0»-«15oB49N-2-3

t M - Aefcor OloM-SOMl
1
t
1

5179-0010U* CD-S15oE49N-2-3

1 AH - Aobor GltM-SOOBt

5179-002 CD-S156E49N-3-4

1 AN - Alter C(Mt-50tal
1

5179-003 CO-8-82E25N2-3

1 AH - ANbor OloM-SOOal
1

5179-004 CD-S02E2SO-3-4

1 AH - Alter Gl*M-500Ml
1

5179-005 eO-S70f10N-2-S

AH - Aoter 6loM-50Ml

AM - Ad»r GI*si-2SONL

ITAS - St. Louis Juno 07; 1994 02:49 pi ~~
Account: 10952 Project: 537.01 STS Conoultonto OAS Ho. 563 Rov. 0

Nootor totplo Login: 5179

vi— dh« VinSviCUO M o t̂̂ if̂ rC^^^C^W^
dlui i

C-MtrU

AMlyvlN

; Mil

RAD/GAWM/04
•AO/IOOTN/Oi
MO/IOOU/tA
•AV*CNEEH/*4

Mil

•AO/OAMNA/B4

toll

MO/6ANNA/04
RAO/SOEEN/M

toll

MO/UHOW04
•AO/SCHEH704

toll

•AO/MNNA/04
RAD/HKEN/M

toll

ONA/TClP/a4
EKT/TaP/M
«C/1CLP/«4
ICAP/TaP/04
RAD/6ANNA/04
KAD/ISOTM/M
R AD/ 1 SOU/04
RAD/$CREEN/04
CH/9010/M

dkuks
Dotot Calloctod

CtoM Prooor

22-mV-94

S COLO
S COLO
* COLO
* COLO

22-MAV-94

S COLO

Z2-NAT-V4

t COLO
t COLO

22-NAV-94

S OHO
S OHO

22-NAT-94

t 0010
S COLO

22-4MT-9*

COLO
COLO
COLO
COLO
COLO
COLO
COLO
COLD

S COLO

/

•ocolvod Out ttlppM-

votlvo Aral. Duo Doto Mold Ooto Slto

12*40 24-MT-94 09:10 14-JUO-94 FEO-tt

09-JUN-94 20-NOV-94 RI9J>
09-JUN-M 20-NOV-M R190
09-JUN-M M-NOV-M 1190
09-JUN-M 20-NOV-M R19P

12140 24-MAT-94 09(10 14-JUI-94 FEP-tt

09-JUN-M 20-NOV-M 0100

12(50 24HMT-94 09<10 14-JUH-M FED-EX

09-JUN-M 20-NOV-M R19B
09-JUN-M 20-NOV-M R19D

13)45 24-MT-94 09»10 14-JUH-94 FED-EX

09-JUN-M 20-NOV-M R1»
09-JUN-M 20-NOV-M R19»

14(03 24-Mf-94 09(10 14-JUJI-M FED-EX

09-JUN-M 20-NOV-M R190
09-JUN-M 20-NOV-M R1«0

14:00 24-MT-94 09:10 14-JUN-M FEO-EX

09-JUN-M 01-JUN-M R190
09-JUN-M 05-JUN-M R190
09-JUN-M 22 JUN M R190
09-JUN-M 21-NOV-M 1190
09-JUN-M 20 NOV-M R190
09-JUN-M 20 NOV-M R19D
09-JUN-M 20-NOV-M 1190
09-JUN-M 20-NOV-M R190
09-JUN-M 05-JUN-M R190

'

Md Cotofory Rod to»pi* to.

(Contolnor ftatero:X Flllod)

2 R2312-OU

(79500(100)
(79500:100)
(79500:100)
(79500:100)

f 02312-012

(79300:100)

2 N2312-011

(79501:100)
(79501:100)

3 02312<«10

(79504:100)
(79504:100)

S U312-009

(79505:100)
(79505:100)

3 •2312-000

(79595:100)
(79595:100)
(79595:100)
(79595:100)
(79596:100)
(79596:100)
(79596:100)
(79596:100)
(795M:100)

,, not been r»d screened.
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'reject J# rOHOlli:.

ITAS - St. Louis June 07, 19M 02:49 pm
Account: 10952 Project: 517.01 8TS Consultant* QAS Mo. 561 Mv. 0

Neater Saeple Loojn: SIT*

;a*pla Hiadtr Teeplate:

Client W CHtatrU

Container Type

Oetet Collected

Cleea Preservative Aral. Out Oata Hold Oate Site

tad CMafory lad ta^da •«.

(Container Huebercl rilled)

1
1
1

.m-oiz

RM/IW/M
S
S
S

COB
OV-JUV-W
Of-JUH-94
09-JM-M

20-MW-M tlW
20-MW-M •!•»
20-MM-94

toll 22HWT-94 1$«0» 24-MAT-M 09(10 W-JUB-* FB-tt

(79696:90)

•2312-001

Gli

AM • Alter CIMS-2SONL

2 AH
2
2

Aetoer Claaa-t20NL

OHA/TCLP/OA
EKT/IOP/M
HG/TCLP/M
ICA*/TCl»/04
•AO/CAMM/04
•AO/ISOTH/04
MO/ISOU/M
MD/SCREEH/M
CH/9010/M
FLN/1010/04
MIHT/9095/M
•H/9045/04
•N/IT/04
S/9030/M
TOH/9020/04
TOC/9060/M
MA/TCLP/M

COLD

COLO
COLO
COLO
COLO
COLO
COLO
COLO
COLO
COLO

COLO

09-JUH-M 01-JUH-94 »1«0 (TMMttOO)
09-JUH-94 Oi-JUH-9* R1«0 (79644:100)
09-JUH-M 22-JUH-94 H19» (79*44:100)
09-JUH-M 21-HOV-M I198 (79644:100)
09-JUH-M 20-HOV-M 1190 (79641:100)
09-JUH-M 20-HOV-M R190 (79641:100)
09-JUH-M 20-HOV-M «190 (79645:100)
09-JUH-M 20-HOV-M 1190 (79641:100)
09-JUH-M 05-JUH-M 1190 (79641:100)
09-JUH-M IS-HOV-M R190 (79641:100)
09-JUM-M 19-JUH-M M9A (79645:100)
09-JUH-M 05-JUH-M 1190 (79645:100)
09-JUH-M 18-HOV-M I19» (7964St100>
09-JUH-M 29-NAT-M «19B (79645:100)
09-JUH-M 19-JUH-M 1190 (79645:100)
09-JUH-M 19-JUH-M 1190 (79640:100 796S1:100)
09-JUH-M 00-JUH-M 1091 (79666:100 79647:100)
09-JUH-M 05-JUH-M 1091 (79646:100 79647:100)

.• = S«HJle h»* "O' b"° r>d *"'»«t*d- 0000050



REOUE1T AMD

Samples Shipment Date 7

Lab Oeetination !
Lab Contact .

ta

Sample Teem Members '

*** ' Reference Document No. 5U 2 2 4 0
Pege 1 of a

B«to:s I

Required Report Date '1
Camar/ WaybM No.

oror C O N T A I N E R PER LIN

Special Instructions: CO'*F ĉ!?£ Z .'-*.* f
Possible Hazard Identification: 24
Norvhatard J Flwnnwbto J 8Un Imunt J Poison B ' J Unknown f J

Turnaround Time Required:
Normal Ru»h_|

Semple Disposel:M ...
Return to Ghent'j Dfrpoeal by lefa/a Archive (mrm

QC Level:
I'J H.!_| W.J Protect Specific (tOTO^J.

by Date: 3/*3/*t.
Tim«: f/O*J

2. Relinquished by
(faraUM/MMMnl

Data:
Time:

1, Received by » Date:
Time.

l" »

2. Received by Date
Time:

3 Relinquished by
MMntion)

Date:
Time:

3. Received by Date:

Comments:
0000060



INTERNATIONAL
TECHNOLOGY
CORPORATION

Project Name *&$*?- L-Kf^f IT

ANALYSIS REQUEST AND
OF CUSTODY RECORD (cent.)*

Project No. 2 7 J/3 H.

Reference Document No30 ?

Samples Shipment Date

ONE CONTAINER PEP LINE

Number
*7 Pr»-19 21 Disposal :V

n«cord No.

5$

re Mill
5 y ?<»/«_ MvU

- . r

Si /*/*> 2°. • •<-•-»
55

syzz/vy O
^Ctt/VC <r

55
f fit. 1^1

55 TCLP if 0*5

5$ TCLP l/OCi

SS 5b/«.
At »t.1>

too ? *
' \

5 5 Jo/c '5 Oil A-'c^/f roc
5c/c

/io ^

^^y /o tf I r • 0

c o- freo

1 / « •

0000061
r. >v «. r



INTEBNATIONALTECHNOLOGY
COBPOttATIOM

OUAandCOl

DATE:.

BY:
Coodkioa Upon Receipt Variance

IT AS - St. Louis Laboratory

Work Order No.

11*7/0

RFA/COC

n Li

•NA* • 'Not ApphcaMc*.

NA H«<

a
a

t JC not awica umpic ID

a
a

a
a a

P a *
J? a *

a
a

a
a



ISOTOFIC THORIUM

PREP/COUNTING DATA SUMMARY

CALIBRATIONS/STANDARDS LOG

SAMPLE DATA/INSTRUMENT PRINTOUT

CHAIN OF CUSTODIES



PREP/COUNTING DATA SUMMARY



vtterra
Emiraaaaaattl

ITAS St. LOUIS
Isotopic Thorium Analysis

PROJ:

BATCH:

537.01

38993

Quanterta St. Louis
Revision Number 3

Start Data: 07/07/94

SAMPLE
NUMBER

LCS 38993
BLK 38993
5179-001
51 79-001 DUP
5179-O05
5179-011
5179-012

PREP
DATE

08-07-94
08-07-94
08-07-94
06-07-94
06-07-94
06-07-94
08-07-94

ALIQUOT

2.0000
2.0000
20891
20208
00104
0.0101
0.0101

COUN
DATE

06-08-94
08-08-94
06-08-94
06-09-94
06-08-94
06-06-94
08-08-94

T
TIME

200
200
200
100
200
200
200

BKGD
TIME

4000
4000
4000
4000
4000
4000
4000

Dfcl
NO.

1
2
3
8
5
6
7

EFF

0.310
0317
0307
0310
0.311
0.311
0308

ROI*1
Th-232

1018
3

58
36

288
327
227

BKGD

71
41

141
62

138
153
89

ROI*2
TH-230

1002
106
212
59

228
131
105

BKGD

176
86

208
114
234
222
153

ROI«3
TH-229

in
691
658
389

1425
967
903

BKGD

63
43

121
32
59

107
59

ROI«4
TH-228

1138
31
86
51

334
417
260

BKGD

94
105
106
102
122
127
91

TRACER pCi added:
LCS Th-232 pCi/matrix:
LCSTh-230pCi/matri)t

9.01
5.15
4.20

CALCULATED

REVIEWED BY:

DATE:

DATE

06/27/95

0000001
(REV.1)



ITAS St. LOUIS
iBOtopIc Thorium Analysis

PMOJ:

BATCH:

IJ7.01

Outniwu ti letM
Itowtion Nunbw 1

•IMI o«u:

SAMPLE
NUMBER

LC8 36993
BLK 36903
5179401
6179-001DUP
6179-006
5179411
5179412

CY

062
054
0,53
063
0,57
077
073

TH-229
pCI

5626*00
469E*00
4786*00
6646400
1036*01
6.966*00
6586*00

TH-232
pCi/rtq

591E*00
621E-03
337C-01
3966-01
3426*02
2976*02
2226*02

ERROR

6546-01
2866-02
1106-01
1436-01
5296*01
4436*01
3666*01

MOA

6666-02
6136-02
9966-02
9766-02
1 816*01
1456*01
1256*01

TH-230
pCi/akq

6126*00
2676-03
7006-01

•1066-02
8836*00
•2006*01
•3 486*01 .

6RROR

5966-01
6466-04
1226-01
3066-03
1516*00
4366*00
6186*00

MDA

9616-02
8086-02
1 176-01
1 216-01
2266*01
1696*01
1556*01

TH-226
pCtfrtq

6606*00
1666-01
533
656

•-01
••01

3996*02
3826*02
2546*02

6RROR

7536-01
7696-02
1366-01
1 746-01
5886*01
5306*01
4036*01

MDA

M
87'
1

1
1
1

i.1
i

y
(

73

[•a
14\
l-fi
;-o
*01

346*01
266*01

8PIKEH RECOVERY:
BLKACT:
DUP RPD:

Th-228
128

1666-01

Th-230
122

< 0.061

Th-232
115

<0061

CALCULATED BY:

DAT6: 607/95

R6VIEWED B

L6O

A<
El
|M

ACT-(8Cpm-BCpmV(CF'EFF*ALIQ*CY)
ERROR • 1 96>ACT>8QRT((8C*BCy(8C-BC)A2*0025)
MDA • (465tSQRT(BCH2.71V(CF'6FF'ALIQ'CY'8CT)

0000002
(REV.1)



CDOTE CHM OX.OO Tf
CORPORA!!? X ON

Si Louis 1-Jborator)

13715 Rider Trail North

EinhCiry. MO 6MM5 1205

Isotopic Thorium Analysis

Prep Dale -^9 /-
Batch No. :

Project No. :

12
13
14

IS
16
17

18
19
20
21
22
23
24

\
\
\

\
\
\
\
\

\

Isotope: Th228/Th232
Std Sol'n No. :

Vol (mL) :
Ref Activity (pCi/mL) :

Act Ref Date :

Th230*

/'J7'

Comments:

*- &,isL( G /SS.at K.^.,»C - /.jx.L'3.Vi/«*t &/** ^j, ci-u^c

Prepared By :

Date :

NA
NA
NA
NA

* The activity of the Th 230 from the Th232 standard must be added to the
Th230 standard to yield total Th230 activity. See standard sheet for details.

Reviewed and received by:

Date :

ISOTH02.XLS Rev 2 (4/94) Page 1 of 1



CALIBRATIONS/STANDARDS LOG
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Cmiftem
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w

U-232
61.9 ± 1.0

7232-2
3SS-37

"CER
ALPHA STANDARD SOLUTION

P.O. No.:
IT COUORATION
047170

1 1991 n:oo
1.039

S.2693

UO2O2 ia 2N HO

1.0330 )/•! • JO'C.

0.1974

Boron pmoowrrs LABOAATOUB

tUM



>OJCCT

04-1* >
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NBS lit

1| III

U.S. DEPARTMENT OF COMMERCE
NATIONAL BUMCAU OF STANDARDS

WASHINGTON. DC. 20234

I i '

REPORT OF TEST
for

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radionuclide

Source description

Solution composition

Solution mass

Reference tine

Radioactivity concentration

Randan uncertainty

Systematic uncertainty

Total uncertainty
(Random plus systematic)

Photon-emitting impurities

Half life

Measuring instrument

lhoriura-230 (1)*

Liquid in 5-ml flame-sealed
glass ampoule

Thorium-230 in 1 M

5.21 ± 0.02 grains

1200 EST, 1 January 1983

490.1 Bq g-1 (ŝ g'1) (2)

0.29 percent (3)

1.41 percent (4)

1.70 percent

None detected (5)

7.7 i 0.3 x 10* years (6)

NBS "O.lir" defined-solid-angle (7)

alpha-particle counter with
scintillation detector

"a«
«-H

O

o
o

Washington, D.C. 20234 ,
April 22, 1983

For the Director,

Le 0. Hoppes, Group Leader
Radioactivity Group
Center for Radiation Research

Notes on next page
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PRELIMINARY INFORMATION FOR STANDARD REFERENCE MATERIAL 4328A

Dear Customer:

Because of your urgent need. Standard Reference Material (SRM) 4328A. Thortum-229, is
being sent to you bctorc the Certificate is ready. Below is preliminary information that can be
used un t i l the Certificate is issued. The numbers below are not expected to change significantly,
hut t h i s is not gunrnntf fd . Only the numbers that appear on the Certificate are considered
"official". The Certificate will be mailed to you as soon as it is issued, probably during the month
of March 1994.

For fur ther information, contact:
Dr. Larry Lucas
Radioactivity Group. Building 245. Room C114
National Institute of Standards and Technology
G-mherstourg. MD 20S99-0001 USA
Phone: 1 301-975.55-16
FAX. 1-301.926.7416

Radionuchde: Thorium-22'J

Source Identification: Standard Reference Material 4328A

Source Description: Liquid in S-mL borosilicate-giass ampoule

Solution Composition: Thonum-229 plus progeny in 1-molar nitric acid

Solution Density: 1.032 2 0.002 (two standard deviations) at 22.6 *C

COSolution Mass: Approximately 5.1 grams ' ^_,
o

Reference Time: January 1994 °
O

Radioactivity Concentration: J2.8 Bq g' o

Expanded Uncertainty: 1.5 percent (two standard deviations)

Radtonuclidic Impurities: None detected
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HAS ST. LOUIS LAIOIiniT IHT10IIIT QC COOITS ritb nnUIXIO DITIATIOIS CIDIT'I: 06/08/94
it*ttttmtttt*tt*tttttttttttmttt*ttttt<ttttttttttttttttt*tmtttmtmit*ttttitttttttttt

"IOTI: 'I* leu thai 20...
CODITEE DETECT08 CO&RT DATE SEIIES OPEIATOS ALPHA CTS AC IDEV ALPHA BIG AB IDEV BETA CIS BC IDE? BETA BIG BB IDE? ITALI
LB4Q001 Al ;6/08/94 US LEG 4919.00 "1.26 1.13 "0.38 1715.00 "0.76 1.07 -0.90 O.flfl

•MOTE:
CCCITB5
LB40001

ALPHA CCCIT MEAI 1 SIGMA: 4831 / 65
ALPBA BIG. HEAI 1 SIGMA: 0.10 / 0.08
SETA CG'JJT MEAI I SIGMA: 1710 / 15

. BETA :IG. HEAI 1 SIGMA: 1 / 0 s t
'•TOTAL DATA POUTS (1) = 15

T less tain 20...
DETECTOR COSNT DATE SERIES OPEIATOI ALPHA CTS AC IDEY ALPHA BIG AB IDEV BETA CTS BC IDET BETA BIG 1
A2 26/08/94 119 LEG 5635.00 -"1,11 0.03 -0.13 3003.00 =0.10 1.40

ALPBA COOIT MEAI t SIGMA: 5669 / 29
ALPHA 613. MEAI » SIGMA: 0.04 / 0.08
SETA COC1T MEAI i SIGMA: 3018 / 92
SETA BUG. MEAI I SIGMA: 1 / 0
"TOTAL DATA POIRS (1) = 12

IB IDE? ITALI
"1.14 0.00

"IOTE: T less than 20...
COOITEJ DETECTCR COOIT DATI SEIIES OPEIAT3H ALPHA CTS AC IDET ALPHA BIG AB IDIT BETA CTS BC IDIT BETA BIG BB IDIT ITALI

. LB40001 A3 06/08/94 119 LEG 5384.00 '0.84 0.07 "0.13 2568.00 :0.16 I.00 :0.87 0.00

ALPHA COSIT MEAI i SIGMA: 5347 / 44
ALPHA BIG. HEAI 1 SIGMA: 0.06 / 0.08
iETA COl'IT MEAI i SIGMA: 2586 / 80

W BETA BUG. KEAI 4 SIGMA: 1 / 0
"TOTAL DATA POUTS (I) = 14 < .

"IOTE: "V less than 20...co-mi DITIOOI com un suns OPIUTOI UPU as AC air UPU IK u air uu as tc an tm ue u air ITALI
1140001 A4 il/OM 120 LK 5tn.it '2.13 1.13 0.11 34fl.tt '0.47 1.21 '-O.S5 t.OI

UPU COm UU t SieU: 5809 / 41
UPU IK. UU I SI6U: 0.0( / 8.01uu com uu t sim: 3451 / si
UU IK.
"TOW BAH POUTS (I) -

"IOTE: T less t fcao 2 0 . . . °comn OITICTOI com uu suns OPIUM UPU as u air UPU ue u an tm asKairuuu'u air nui <=>
Utttn II WUJM 12S LK USl.tf ~i.lt 1.13 ~0.il JIJ5.SO ~L3t 7.13 '2.13 t.lt O

UPU com uu i siau: asj / 41
UPU US. HIU t SI6U: 0.13 / O.Uuu com uu i sim: mt / 44uu ue. ttutsieu: i/o••rout uu Mint (IT- it

"IOTE: T lesi thaa 20...
COOITEI DETICTOI COOIT DAT! SIIIIS OPIIATOI ALPHA CTS AC IOIT ALPIA BIG Al IDIT BITA CTS BC IDIT B1TA BIG BB IDI? ITALI
LB40001 B2 06/087)4 121 LI6 70(0.00 '1.02 0.13 "O.SO 8441.00 "1.94 1.17 '0.28 0.00

ALPBA COOIT MIAI t SIGMA: 7017 / 42
ALPBA BIG. MIAI I SIGMA: 0.0) / 0.08
BITA CCOIT MIAI 1 SIGMA: 8354 / 54
BIIA BIG. MIAI t SIGMA: 1 / 0
"TOTAL DATA MIPS (I) - 14

"IOTI: '•' lest tcan 20...
COOITEI CETECTOI COOIT DATI SIIIIS OPIIATOI ALPHA CTS AC IDIT ALPHA BIG Al IDIT BITA CTS BC IDIT IITA BIG BB IDIT ITALI
LB40001 83 36/08/94 120 LIG 6390.00 '0.90 0.07 1.13 3428.00 -0.82 1.37 '0.46 0.00

ALPBA COOIT MIAI t SIGMA: 6358 / 36
ALPHA BIG. MEAI i SIGMA: 0.06 / 0.08
BETA C03IT MEAI t SIGMA: 5742 / 2820
.BETA BIG. HEAI I SIGMA: 1 / 0
"TOTAL DATA POIRS (I) = 14



rain, urn umun mama *aman<kmmummnum:*mm

I* S&1 S!!B ST" "Wfl "fll ""VU "PR Wii tt PH *M " H! TO
iuu com mi i sicu: 7131 / si
UPU !K. Uil i SISU: 0.35 / I.N
in am mi i sicu: tS4i / 2isi
1171 MS. !IU I SIGU: 1 i I
••nui un mm in - u

- V less till 21. .OTini nnrrci cam a»ri snits OFIUIOI urn cis AC on UFU IK u on mi en K on im IK u on xuunut:: :: lifti/u 125 LU iziT.ai =1.51 o.n =I.TS IOTI.II -i.h ITT! -i.fa rtt
um com mi i siou: 1371 / (5
Um IK. IUI I SIOU: 1.07 / I 81
IRI CC-HT mi i S1SU: 1512 / 27
im IK. mi i stou. i / 1«*nm nu Hire in = u

"ion- *r itss tfeu 21racrn tinnai com liti sniis orntni um cis ic on UPU uc u on ira en ic on mi nc u on mil
114IM1 :i H/N714 123 LK 5321.11 ~1.57 8.17 -0.13 2ISf.H '1.71 1.77 -1.12 I.H

UPU com mi i siou: mi i uura us. mi i siou: LSI / g.Miiu com mi i sisu: 2713 / 41
liti 3K. SiAJ I SIOUL: 1 / I
««1HIL iifl I01IB ID » H

*r im tm 2s...offnr mem am nn mm onum um en ic ma um me u mir mas K ma mn m m ma muwan a H/HJH us m ua.u 'Tst i.u I.H irn.n -t.m LJ» i.uut
um ammuiam: tui / inumm. mi i am.- i.ii / I.Hm§ i am: unjinttsam.-i/t••not. ma mm (i): isma m. au

•«lptl; V Itsitku2i...comn :rac79i com un sniu opnuoi u?u crs ic on UPU IK u nn im cts K on im IK u on nui
IMNIl :< N/U/14 12f Itt 5211.M -1.71 I.H -1-13 3Uf.ll 3.S7 1.11 ~l.il I.H

UPU COm IUI I SICU: S317 / __UPU IK. mi i sisu: g ii / i.uun can mi i sicu: 3111 / aim IK. mi»sicu: i /1un mm in > u

••DTI T lmtlu2l...
ST" "fflil tt=W! umi"Su P8 "HtsS "JB "»•"!

in i in
i» I !*"

UPU OUR OH 1 SUB:

un IK. mi i sisu:«mu un noa m *

"JBTI: T Uutla2lcornn rtncrci com un sous opntnt UPU en ic on UPU IK u on un en K on nn us HJUT mu
U4II11S2 N/U714 in US Ulf.M ^.TS 1.23 111 H31.H -1.72 I.M -4.72 I.H

UPU com mi i situ: SMI / us
UPU IK. IUI i SIOl: I 31 / I.Nun cem mi i siou: f MI . in
im IK. OH I SIOU: 2 / 1"tint un poim in = n



ITU ST. UOII IUOUTOIT IHI101IR QC COORS fill KllUIID OnilTIQIS: It/OI/M rap i

"IOTI: T leu thai 20...
COOITEE DETECTOE CO OUT DATE SE1IIS OPERATOR ALPHA CIS AC IDIT ALPHA BIG AB IDET BETA CIS BC IDE? BETA BIG 3B IDE? ITALI
IB40001 D3 06/08/94 121 LEG 5365.00 '0.09 0.03 :0.50 2752.00 :0.74 0.90 ~3.5fl 0.00

ALPHA CQ01T MEAI t SIGKA: 5359 / 75
ALPHA BIG. MEAI t SIGKA: 0.07 / 0.03
BETA C3UIT HEAI t SIGKA: 4511 / 2333
BETA BIG. HEAI 4 SIGKA: 1 / 0
"TOTAL DATA KIRS (I) = 14

•MOTE: T less than 20...
COOITEI DETECTOR COUIT DATE SEIIES OPEIATOI ALPHA CTS AC IDE? ALPHA BIG AB IDET BETA CIS BC IDET BETA BIG BB IDET ITALE
LB40Q01 D4 06/087.94 121 LEG 6365.00. =1.21 0.23 '1.63 7173.00 1.81 1.23 '1.05 0.00

ALPBA COOIT KEAI t SIGKA: 6549 / 149
ALPHA BIG. KEAI 1 SIGKA: 0, 0 / 0.08
Bltr COOIT KEAI i SIGKA: 5329 / 2298
BETA BIG. KEAI i SIGKA: 1 / 0
"TOTAL DATA KIRS (I) = 14

LB40002 •« 06/08794 *«* " "0.00 " 1.00 " "0.00 " "0.00

RIHAIIS: lo IQC data in lyitu this instraieot thii date

CODITEB EETECTCH COlTDATSEEIEsopElATOl ALPHA CTS AC IDET ALPHA BIG AB n n n c l C IDIT BETA BIG BB IDET ITALI HTRT LOG
LB40003 •» 06/08794 «» " "0.00 " "0.00 " "0.00 " "0.00

fci
^ 1EKAIIS: lo IQC data in irstei this instruient this date

LB5100 «' 06/08794 «» " "O.flfl " "0.00 " "0.00 " "0.00

KIKAIIS: lo IQC data IB lyitei this initruient thii dati
COOITII DITICTOI COUIT DATI SI1IIS OPIIAIOI C14 CTS SC IDET C14 BIG SB IDIT IIT1T LOG
LSC1 "" Oi/08794 »« " "0.00 " "0.00

(IKAIIS: lo IQC data ID syitei this initrnient thii data .._.

"IOTI: 'I* lest thin 20... Cj
COOITII DETECTOE COOIT DATI SEIIIS OPI1AT01 POLSI CTS PC IDIT IIT1T LOG O
ALPHAS AS01 06/08794 113 LIG I9SO "0.34 06/08794.08:57 O

POLSI COOITS KIAI i SIGKA: 4942 / 25 S" torn DATA KIRS in »

: T Itsi thin 20...
COOITIE DITICTOI COOIT DATI SIIIIS OPIIATOI POLSI CTS PC IDIT IITIT LOG
ALPHAS AS02 Oi/08794 111 LI6 5035 "0.13 06/08/94.08:57

POLSI COORS MAI I SIGKA: 5032 / 25
it TOTAL Dili POIR! (I) - 3



ins sr. uin uMimr mama «c com ntk mmu.ua •nuna.- N/N/H

"BTI: *T IMS tta a...-nrii sro-rci cam un sniis oriuni run en K BIT nrn LOG
&1?US IS:- li/ltm 111 IK SIM :«.01 fll/0im.0a:57

run aim au i siai: Jin / 2s" wu un roun in s 3

»rrr *r less cm 21...rcini Dtnrai com HTI suits onum msi as PC nn mil IDC
1511 :WIIM4 112 lit 5351 "0.21 li/OI7M.08:ST

ma COIRS nil t siou: 5352 / 27*« tomim mm (ii = 3

caSHii tmt^l 9Hr2liti sniis omiici mn cis K nn nrn loc
UPUS ISIS 1I/M794 111 LK SMI '1.11 H/N7)4.II:S7

itnifcl cifli'liii sniis onum ma en K an nrn UK
ilHU AS3i M/M/M 112 LK SHI '1.45 M/ 117)4.11:57

COIRS Oil I SIGU: 4!H / 25•« munn roan 111 : 3

contit :m&\ oflr wri sitin onuni mn en K an Dm IKums UI7 mum in uc ins *i.S2 ii/ii7)4.ii:Si

sniu o»ium ma en K on nm UN
ASM li/N7!4 111 "JS Sill I 53 M/M794 11:51

ma corns mi i s:cu: siii / 25*• wm un won in -- 3



ITU ST. LOOIS LUOUTOir IHI10IIR QC COOTS fitk NIIUIID DITIAIIOIS: Oi/OI/14 Ptgt i

"IOTI: *!• less tbil 20...
:30IIEI DETECTOR CODIT DATS SEIIES OPEIATCE POLSE CTS PC IDE? EITIT LOG
ALPHAS ASCI uo/08/94 112 LEG 5429 -0.51 06/08/94.08:58

POLSE CODITS HIAI S SIGKA: 5443 / 27
" TOTAL DATA POIRS (I) = 3

"KCTE: T less than 20...
C33RH DETECTOI COOIT DATE SEIIES OPEIATOE PDLSE CTS PC IDE? EITIT LOG
ALPHAS AS10 06/08/94 112 LEG 5375 =0.25 OS/08794.08:58

!

offli M
ALPHAS ASH

POLSE CODITS MEAI 1 SIGMA: 5382 / 27
'« TOTAL DATA POIRS (I) = 3

li ffiSl DATE" SEIIES OPEIATOI PDLSI CTS PC IDE? EITIT LOG
06/08/94 113 LEG 5092 :0.38 06/08/94.08 :58

PDLSE CODITS NEAI i SIGMA: 5102 / 26
" TOTAL DATA POIRS (1) = 3

cot8!Ei D{TE^| l ^ k i t SEIIES OPEIATOI POLSI CTS PC IDE? EITIT LOG
ALPHAS AS12 06/08/94 111 LEG 5396 :0.42 06/08/94.08:58

PDLSE CODITS MEAI 4 SIGMA: 5407 / 27
» TOTAL DATA POIRS (I) = 3

••TOT!: V less thaa 20... -
COOITE1 DETECTOI COOIT DATE SEIIES OPEIATOI PDLSI CTS PC IDE? EITIT LOG
ALPHAS AS13 06/08/94 111 LEG 3608 :0.2< 06/08794.08:58

PDLSE CODITS MEAI I SIGMA: 3612 / 18
" TOTAL DATA POIRS (I) = 3

CoiJtli ullEcISi 9Hl lift SEIIIS OPEIATOI PDLSI CTS PC IDI? IITIT LOG
ALPHAS AS14 06/08/94 111 LIG 1601 :0.02 06/08/94.08:58

PDLSI CODITS MEAI » SIGMA: 3601 / 18
«« TOTAL DATA POIRS (I) -- 3

o
o
o



nu ir. tarn umuaa mamn flc com mt BOUIZD murioo.- K/M/M m»

"Stli :n!r?i cSr lift SIIIK anutoi pitsi crs K nn am UK
i^US 4SIS XfMM 112 LK Ifll ) 12 lf/M7!4.0l:S!

?nn cants mi i siau: 3111 / 11•• mu itn tonn in = i

"im: T less tlu 21...rcnni imcisi oin un sniis oriuni mst en re Bn UTIT LOG
1UUS ISli !$'lim 111 LI6 !CI2 -«.I2 li/OI7!4.0I:5!

mn COIRS uu i siou.- 3112 / 11•• mu nn nan ID - 3
count sntooi com un snic onuni run en PC BIT rmr UK
ilFUS " H/N7M «" ~ I M

IOMIS: Mtl: I »r iott <tttctorltl umij or OPS ttis 4ati
comn ;noci com un snns onuni urn en ic on uiu IK u nn mn UK
lllUPli •• H/N/M "• * ~MI ' I 01

UUIIS: fc IX fcu u srittt ckis lutrotit tkii 4itt
:tncRi KIR un sniis OPIUIOI sona en sc nn uaso crs si on ntn UK•» iiiM;)4 ••• " "o.oi

UUIIS: le IOC Uti u irstn tin iistmnt tkis fctt

o
o



IUI R. LOOIS LANUTOIT IISTimiT QC COOI7S ritfc IDUUIHD DIII1IIOII: Oi/N/f4 Pap 7

IIIUIS:

KTII¥E5 81: l:

V

CO

o
o
o
o



mi it. HHJ unuon mmn ic com nti mmum WIWIOB nwi: */nm
tittMUitttttttttttttttttmuiummutuuiiuutttttttMtattttttmtttttttttmttttttt

_.„ T Itu tin 21...carnn immi am un sons opiuni UPU crs ic an UPU IK u nn im crs K ion ini us u on nui
114MC1 U ]i/M/!4 11! LIS 491MI "1.15 9.17 ~0.75 1711.11 =1.43 I.5Q 1.55 1.01

uiu am au i sicu: 4i3i / »
UPU 116. OU I SIGU: 1.11 / INun snr au i SIOJL nit i umi us. au i si6U: i / i**mu un mm ID •- u

"MOT: *!* USS till 21...amm aiiKRi ant wn sniis OPIUTOI UPU crs ic an UPU IK u nn un ns K nn ira uc n on nui
L14IM1A2 li|lf/!4 ill LK Sftf.M Ml 1.17 '1.51 3I12.M fl-ll I.i7 "1.15 101

im cisR au i siau: 3011 / BI
IITI 316. IUI I SI6U: 1 , Inn mm in = u

••mi: *rj*" tu« n -••
388! 8"°" »8n 8rB SB""1 "izli "W "Ml "=ra WR *=fB

UPU C£IR OU I SICU: 5343 / 45

IITJ 116. OU I S16U: 1 .'"tmi un mm in » »

"fll TO

•••n: *r usi tku 21...anira snosi am un sons apnim UPU en *c on UPU uc u BIT uri en K on nn us n BIT nui
U4IN1I4 H/M7H 121 116 5Ui.ll ~l.i3 1.13 :«.25 3331.11 =1.11 U3 I.M l.U

UPU am au i si«: 5114 / 44
UIU IK. OU I SIOB: I.M / I.N

E arn au i siw: 3443 / 57IK. OU I SICU: 1 / I
"itni un NOB in > is

"•If: T Uu tku 21
ST" 10 SP™ *%£&

UPU am au i sieu: 1251 / 31
UPU IK. OU I SI6U: 1.13 / I.Nan nm au i siau.- 3711 / 4i

"Ml "-PS "M

coarn tman am Tin sons mum u?u en ic MT um usuoifiracnicBiTuniKDBiT nui
U4NI1U K/N714 in IB 7NI.N '1.12 l.U =U3 I3H.N 1.4! 1.13 ~I.M Ml

ft
K
w

viamiiuisUIK. SUMi amauiii uc. auiimiunmns

ti i'fl ! i'«
U: I35f / 52
U: 1 / 1
1*15

"Ml- T Uu tin 21.

UPU am au i sicu: 1312 / 31
UPU tt6. OU I SICUmi am au i sieu
im 116. OU I SI6U"mi un NOB in *

Mi / I.N11 / 275511
1 / Iis

2711

-m



ITU ST. IOBII uMiiioii iisiimn QC coins titt nnuizD onutioii: OI/H/M

"MTI: 'I' Itsi tku 20...
CGOITEI DEIECTCI COOIT DATE SIIIIS OFEIAT01 ALPHA CIS AC IDE? ALPHA BIG AB IDE? BETA CIS BC IDIT BIIA BIG BB IDIT ITALI
LB40001 B4 fl(/09794 121 LEG 7875.00 "0.71 9.17 "1.38 88(8.00 '0.78 0.93 -0.92 0.00

ALPHA COOK KEAI t SIGMA: 7836 / 55
ALPHA BIG. MIAI I SIGMA: 0.06 / 0.08
BETA CODIT KEAI t SIGMA: 6(97 / 2814
BETA BIG. KEAI I SIGMA: 1 / 0
"TOTAL DATA POIITS (I) = IS

"JUTE: V less than 20...

KBR ?!"ct01 fflMJ" !!!'" BP"' "M AC=!'IJ"'".'!! "f!! Wli Kf R "'Vi? " !°!J
ALPHA COOIT KEAI t SIGMA: 43(5 / (7
ALPHA BIG. KEAI t SIGMA: 0.07 / 0.08
BETA COOIT MEAI i SIGMA: 1513 / 2(
BETA BIG. KEAI I SIGMA: 1 / 0
"TOTAL DATA POIITS (I) = 14

"IOTE: T less than 20...
COOITE1 DETECTOt COOIT DATE SHIES OPE1AT01 ALPHA CTS
LB40001 C2 0(/09/94 123 LEG . 5345.00

ALPBA COOIT KEAI t SIGMA: 5273 / 40
ALPIA BIG. KIAI t SIGMA: 0.08 / 0.08
BETA COOIT KEAI t SIGMA: 2791 / 39
BETA BIG. KEAI 1 SIGKA: 1 / 0
"TOTAL DATA POIITS (1) = 15

AC IDEY ALPHA BIG AB IDE? BETA CTS BC IDE? BITA BIG BB IDIf ITALI
'1.83 0.07 -0.13 2761.00 -0.55 0.87 -0.68 0.00

"IOTI: T less than 20...
COOIT!! DETICTOI COOIT DATI SIIIIS OPIIATOI ALPBA CTS AC IDIT ALPHA BIG AB IDIT BETA CIS BC IDIT BITA BIG BB IDIT ITALI
LI40001 C3 06/09794 125 LIG 468K.OO =0.73 0.07 =0.25 22(1.00 "-0.28 0.90 -"0.36 QVOO

ALPHA CODIT KIAI A SIGMA: 4815 / 177
ALPIA BIG. KIAI 4 SIGMA: 0.09 / 0.08
BITA CQOIT MIAI 4 SIGMA: 2(30 / 1276
BITA BIG. KIAI i SIGMA: 1 / 0
"TOTAL DATA POIRI (I) = If OO

"IOTI: T ltd than 20...
COOITII DITICTOE COOIT OATI SIIIIS OPIIATOI ALPHA CTS AC IDIT ALPHA BIG AB IDIT BITA CTS BC IDIT BITA BIG BB IDIT ITALI
L840001 C4 06/09794 126 LIG 5251.00 -"1.J8 0.03 -"0.75 3240.00 "1.01 1.20 ~0.11 0.00

ALPIA COOIT KIAI 4 SIGMA: 5313 / 37
ALPHA BIG. MIAI 4 SIGMA: 0.09 / 0.08
BITA COOIT NIAI 4 SIGMA: 3185 / (1
BITA BIG. KIAI 4 SIGMA: 1/0
"TOTAl DAIA_POIITS_|I) = IS _

"IOTI: '!' lesi thai 20...
COOITII DETICTOI COOIT DATI SIIIIS OPIIATOI ALPHA CTS AC IDIT ALPIA 1IG AB IDIT IITA CTS BC IDIT BITA BIG Bl IDIT ITALI
LB40001 Dl 06/09794 121 LIG SW.OO =1.02 0.07 "0.13 3203.00 =0.21 1.03 "0.38 OO

ALPIA CODIT N

IITA BIG. M
"TOTAL DAT!

UJ IS

A l t S•oim

GIA: 526S / 170ti M i \i"
6MA: 1 / 0
1) = 16

"IOTI: 'I* Itsi than 2 0 . . .
COOITH DITICTQt COOIT DATI SIIIIS OPIIAT01 ALPHA CTS AC IDIT ALPIA BIG Al IDIT IITA CTS BC IDIT IITA BIG IB IDIT ITALI
LI40001 D2 06/09794 122 LIG 5871.00 -"0.17 0.07 -0.13 6921.00 :0.15 1.43 -0.63 0.00

ALPIA COOIT KIAI t SIGMA: 5981 / 133
ALPIA BIG. KEAI I SIGMA: 0.08 / 0.08
BITA COOIT MIAI i SIGMA: 69(6 / 1(0
BITA BIG. KEAI t SIGMA: 2 / 1
"TOTAL DATA POIITS (I) = 11



nu n. lira UBBMT nranor «c CBJB nti BBtiiin •FIUBB:

"Bfl: 'I* IMS tin 21...crc! ront tin sniis onum um en ic BIT um IK u on nu en K BIT mi UG u an nui
121 IK 5312.11 :l il 3.13 -0.51 2712.11 :B H U7 ^.72 I.H

tan cam nu t siii?u us. nu i s
HTl OBIT HU t Sin us. mi i sttfnu nu Nira

Ott: 535J / 73
OU: 1.17 / I.U
CU: 431! / 22!l
01: 1 / C
!) = »

•«|«I: T lest mi 21...ranm IKKTOI com an sniis onuni uni en u BIT urn IK u BIT nri cts K.BIT nuns n pit mu
ISlllll :i CifMJM HI IK U1T.il -1.34 ill -Til ~lif.ll Hi ll7 -Fll Ml

Ufli COGR Oil I SIOU: f 5« / 144

Utt IK. Oil I SNU: 1 / Inan ID sis
conrn aniciDi com un sons onuni um cis ic an urn KG u BIT ini CTS K.Bn BH.IU n an mu irai io
II4III2 " li/nm *•• ~ I M ' 1.91 I.H I.N

JBUIS: fc IQC tou u ifittt tin mtnmt tlii

ssrn :nrai com un rails onuni um en ic nn um IK u nn nu en K an mi IK n BIT RUI inn IKii4jn3 •• nmiu ••• • -|.ii • 'MI " "I.H "I.N

IWIIS: fc IQC lit! U ITItM till lUtmnt till tttl

"antn :mcni com un raic onum um en ic BIT um ns u BIT uii.cn K.Bn nu.iu n an mu
Uiltl " H/I17I4 "« I.N I.H I.N I.N

BBflS: fc IQC faU 11 tjtt* tlu mtMMt UH fat«

catira jmcroi com un rails onum eit en K an at uc n on onTiK
Lia "•« H/N7!( "• " "I.N " "I.N

BUMS: 10 IQC tot! U IT«t« till ll«tI»Mt till liU

••an: "ruii tiu 21...cotnn imcm cent un mm onum ma en K BIT urn uc
Ums ASH H/M7J4 113 IK IMS 1.11 M/M7[4.H:21

ma conn nu i SIQH: tm i n•• mu utt roan ( i i » 4

"•on irifsi tkutt...conra omctoi com un rain onum ma en K BIT am uc
ISI2 N/N7M 111 IK MM ~U! M/H7!4.H:U

SIM /H



ITAS ST. LOUIS LAMuniT iisnonn gc conn nti KHUIZD onuiion: OI/OJ/M PI* 4

"WTI: "I* Itll thu 20...
COOITII 3ETECIOE COOIT DATE SEIIIS OPEIATOI POLSI CTS PC IDIT IITIT LOG
ALPHAS AS03 06/09/94 111 LEG 5107 1.55 06/09/94.09:21

POLSI COOITS MEAI t SIGMA: 5093 / 25
" TOTAL DATA POIITS (I) = 4

"IOTI: T less than 20...
COOITEI 3ETSCTOI COOIT DATE SEEIES OPERATOR POLSE CTS PC IDIT IITIT LOG
ALPHAS AS04 05/09/94 112 LEG 5357 1.13 06/09/94.09:21

POLSE COOITS MEAI 4 SIGMA: 5354 / 27
" TOTAL DATA POIITS (I) - 4

"Mil: T less than 20...
COOKIE DETECTOR COOIT DATE SHIES OPEIATOI POLSI CTS PC IDIT IITIT LOG
ALPHAS AS05 06/09/94 111 LIG 508! 1.04 06/09/94.09:22

POLSI COOITS MIAI t SIGMA: 5088 / 25
" TOTAL DATA POIITS (I) • 4

cooiiii DETECTO! COOIT DA'TI SHIES OPEIATOE POLSI CTS PC IDIT IITIT LOG
ALPHAS AS06 06/09/94 112 LEG 5023 1.73 06/09/94.09:22

POLSI COOITS MEAI I SIGMA: 5005 / 25
" TOTAL DATA POIITS (I) = 4

"IOTE: 'I* list than 20...
COOITEI DETECTOR COOIT DATE SESIES OPEEATOE POLSI CTS PC IDIT EITIT LOG
ALPHAS AS07 06/09/94 110 LEG 1985 1.09 06/09/94.09:22

4983 / 25

co'SJIIi vlnml cio*n DATI suns OPIIATOI POLSI CTS PC IDIT IITIT LOG
ALPIAS AS08 06/19/94 111 LIG 5016 1.31 06/09794.09:22

POLSI COOITS NEAI 4 SIGMA: 5008 / 25
«« TOTAL DATA POIITS (I) = 4



raj IT. uro umum mama BC con nti nuun 0*11100: M/M/M ran

Snm gmc&f conrain sniis onuni ma en K on imr LOG
UHU iSli Ji/M/14 112 IK 542i -I.4T M/I!7M.N:22

not corns nu i siou: sui / 27•« imt an nm ID -- «

««wn 'riKt cm aoMim JITICTCI com un nun onmoi mn en K on nni IK
U?US ASH 1I/NM4 112 IK 53(2 =1.15 li/l)7)4.M:23

mn conn ou t sioi: sin / 2?•« mii un mm in - 4

oHfa ilnclii ̂ flrlitt snin onuioi mn en K on nrn us
UPUS Ull K/N714 11) IK 5l« ~l.li U/M714. 01:23

Condi amcfof conr2iui niiis onuni ma en R on nrn UK
UHIS AS12 K/M/M 111 LK S3tt :» H K/M7)4.0!:23

ran conn nu i sicu: 5413 / 27" ttm MB wire in s 4

colffii imilol ccHrliii rain onum mn en PC on onr UK
UPUS 1S13 M/H/J4 111 UK IHT ^.22 Ii/l!7l4.»:23

SHh ilnelol ctttlitt snia opmm mn en re on nm UK
UHIS 1S14 U/N7M 111 IB 3M2 ~MJ M/M7»4.fl§:23

o

o



III! IT. LOUIS LAHUTOIT IISTN1IIT QC COBITI litl KUlilin DlflAIIOIS: Oi/01/14 Pifl t

COCRTEE DETECT" com DATE SEIIES QFEIATOI POLSI CTS PC RDET EITIT LOG
ALPHAS AS15 OS/0^94 112 LEG 1(01 -0.01 06/09/94.09:23

POLSE COOITS HEAR I SIGMA: 3601 / 18
" TOTAL DATA POUTS (I) = 4

"ROTE: T less than 20...
COURIER DETECTOE COURT DATE SEEIES OPEEATOE PULSE CTS PC RDEV ERTIT LOG
ALPHAS AS16 06/09/94 111 LEG 1601 -0.06 06/09/94.09:23

PULSE COURTS HEAR 1 SIGMA: 3602 / 18
«* TOTAL DATA POIRS (I) = 4

n o o
ALPHAS " 06/09/94 "« " "0.00

IEMAHS: ROTI: 1 or tort detectot(s) listing or OOS this dat*.

LB4ALPHA «« 06/09/94 ««• " "O.flfl " "0.00

IEMA1IS: Ro IQC data in syitei this instrutnt this diti

COURTEE DET1
GDETECTS "«

V
COURTEE DETECTOI COURT DATE SEEIES OPEEATOE SOUECE CTS SC RDET BACIGD CTS SB RDEY ERIE! LOG
GDETECTS ««• 06/09/94 «» " "0.00

EEKA1ES: Ro IQC data in systei this instruient this datl

ro

o



ms ST. MIS uMuan mamn gc oaan nti ra BnunB: M/H/M
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BACKGROUND FOR ALPHA SPECTROSCOPY DETECTORS
URANIUM:

REGION OF INTEREST
DETECTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

REGION 1: U-238
REGION2: U-235.236 Jg
REGIONS: U-234 o
REGKDN4: U-232 g

Backgrowid measured for 4000 min. JUNE03,1994 °

1
87
53
149
56
153
129
80
62
11
22
3
9
7
21
13
86

2
86
30
112
48
112
130
82
58
6
5
4
11
8
17
16
20

3
93
75
147
79
102
117
54
72
24
25
9
61
24
37
17
73

4
64
57
119
111
91
101
69
59
68
35
61
55
70
72
35
79



w

BACKGROUND FOR ALPHA SPECTROSCOPY DETECTORS
THORIUM

REGION OF INTEREST
DETECTOR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

REGION 1:
REGION2:
REGIONS:
REGION4:

TH-232
TH-230
TH-229
TH-228

1
71
41
141
66
138
153
89
62
12
10
3
4
16
24
30
61

2
176
86
208
99
234
222
153
114
23
26
8
45
28
42
20
69

3
63
43
121
88
59
107
59
32
33
32
20
37
40
30
25
57

4
94
105
108
104
122
127
91
102
60
30
81
59
91
51
35
69

CO
eo

o

Background measured for 4000 min. JUNE 03, 1994



COUNTER EFFECIENCY POM ALPHA SPECTROSCOPY DETECTORS

DETECTOR
1
2
3
4
5
6
7
e
9

10
11
12
13
14
IS
16

MEAN EFF.
0.310
0.317
0.307
0.308
0.311
0.311
0.3M
0.310
0224
0293
0.217
0.292
0.227
0.191
0.170
0.219

06-08-94
0.364
0.353
0.3S1
0.348
0.351
0.347
0.348
0.354
0.225
0.287
0.209
0.286
0.234
0.192
0.151
0.226

05-10-94
0.323
0.320
0.320
0.316
0.319
0.322
0.316
0.321
0.225
0.295
0.226
0.302
0.219
0.196
0.166
0.223

04-12-94
0.309
0.309
0.300
0.302
0.290
0.301
0.295
0.291
0.226
0.299
0.227
0.295
0.232
0.187
0.158
0.218

03-29-94
0.296
0.305
0.292
0.296
0.309
0.296
0.295
0.308
0.235
0298
0.217
0.288
0.227
0.193
0.169
0.214

0343-94
0.316
0.325
0.316
0.32

0.315
0.32

0.323
0.322
0.217
0.291
0.214
0.288
0.224
0.193
0.178
0.203

02-14-94
0.321
0.324
0.291
0.283
0.266
0.287
0292
0289
0232
0.291
0213
0.296
0.227
0.164
0.179
0.208

02-07-94
0.309
0.313
0.294
0.306
0.302
0.299
0.306
0.305
0.217
0.301
0.207
0.276
0.216
0.168
0.167
0.221

01-24-94
0.313
0.316
0.309
0.316
0.32

0.316
0.315
0.314
0235
0.294
0.233
0.293
0.223
0.167
0.179
0.205

EFFECIENCY WAS DETERMINED USING A PU-239 ELECTROPLATED SOURCE
(11600 dpm) SERIAL §1277/92

0000037
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SAMPLE DATA/INSTRUMENT PRINTOUT



Page 1

MCA #1 - Canberra S100 - SD6035.MCA - BLK 38993 TH

Tag Number: 560 Readout: Thu 09 Jun 1994 @ 08:23:12
Report Group: 2/16 Acquire Started: Wed 08 Jun 1994 @ 17:04:34
Input: 2 Group: A
Group Size: 512

Elapsed Live Time: 200.00 min.
Elapsed True Time: 200.81 min.
Dead Time: 0.40 %

ADC: ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 200.00 min.

w
Calibration: 1.636e:006*Ch~2 + 0.004104*Ch + 3.516 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

Oi
CO
o
o
o



REGION OF INTEREST REPORT

Page

ROI i

1

2

3

Fron(MeV)
To (MeV)

3.903
4.150

4.469
4.738

4.753
5.095

5.179
5.473

Integral
CPS

3
0.00

106
0.01

691
0.06

31
0.00

Area
%Error

-4
254.28

-55
90.55

326
28.07

24
55.85

Peak (MeV)
PWHM(MeV)

4.102
0.1707

4.715
0.0062

4.815
0 . 0472

5.381
0.0164

REGION OF INTEREST DATA

ROI f 1
Channel f

91
95
100
105
110

115
120
125
130
135

140
145

ROI f 2
Channel t

214
215
220
225
230

235
240
245
250
255

260
265

0
0
0
0

0
0
1
0
0

0
0

3
1
0
0

0
1
0
2
1

3
10

****

0
0
0
0
0

0
0
0
0
0

0
1

****

1
1
0
1

0
1
1
4
3

1
1

Data

Data

****

0
0
0
0
0

1
0
0
0
0

****

3
1
0
1

1
3
2
1
4

5
2

0
0
0
0
0

0
0
0
0
0

1
0
0
0

0
2
1
3
6

5
9

0
0
0
0
0

0
0
0
0
0

^i
<r»
f
<r
0
O

1
1
1
1
0

1
0
1
4
1

7
3



Page

REGION OF INTEREST DATA

ROI # 3
Channel #

272
275
280
285
290

295
300
305
310
315

320
325
330
335

ROI # 4
Channel #

355
360
365
370
375

380
385
390
395
400

405
410

8
23
19
28

11
16
8
10
5

3
6
1
0

0
0
0
0
1

1
0
0
0
0

1
0

****

8
21
22
13

24
12
5
6
4

3
4
0
0

****

0
0
0
0
0

2
2
2
1
0

Data

Data

****

13
14
26
33
21

13
13
8
2
7

6
5
1
0

****

1
0
1
0
1

0
0
2
0
0

9
22
17
23
11

12
10
7
9
3

3
3
0
0

0
0
0
1
0

0
3
2
2
0

13
21
33
20
17

7
7
3
5
2

10
2
0
0

0
0
0
1
1

1
1
3
1
0

^̂»
o
o
0
o



Tag
Dead Ti*e

MCA fl - Canberra S100 - SD6035.MCA - BLK 38993 TH
: 560 Plotted On : Thu 09 Jim 1994 • 08:20:36
: 0.40% Acquire Started : lied 08 Jun 1994 • 17:04:34

I 2/16 :VFS- 64_
LInp:2 Grp:A_

Curcor-5. HCTteV
Counts«0

Fro* S.179NeV To 5.473MeV Paet(L>)> 200.00
Int-31 Area-24+-55.85% Elap(Ui)- 200.00



Page 1

MCA #1 - Canberra S100 - SD6034.MCA - LCS 38993 TH

Tag Number: 560 Readout: Thu 09 Jun 1994 ® 08:23:07
Report Group: 1/16 Acquire Started: Wed 08 Jun 1994 @ 17:04:34
Input: 1 Group: A
Group Size: 512

Elapsed Live Time: 200.00 min.
Elapsed True Time: 200.81 min.
Dead Time: 0.40 %

ADC: ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 200.00 min.

w
Calibration: 1.613e-6o6*Ch~2 + 0.004020*Ch + 3.586 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65

o
o



REGION OF INTEREST REPORT

Page

ROI f

1

From (MeV)
To (MeV)

3.930
4.140

4.412
4.721

4.730
5.068

5.144
5.452

Integral
CPS

1018
0.08

1002
0.08

777
0.06

1138
0.09

Area
%Error

767
9.75

581
17.11

389
24.55

988
7.40

Peak(MeV)
FNHM(MeV)

4.060
0.0730

4.657
0.0670

4.825
0.0323

5.349
0.0764

ROI i 1
Channel #

83
85
90
95
100

105
110
115
120
125

130

ROI f 2
Channel f

191
195
200
205
210

215
220
225
230
235

240
245
250
255

REGION OF INTEREST DATA

**** Data ****

9 10 9
7 6 13
15 19 17
15 21 26

28 30 28
42 35 38
38 40 32
35 29 18
12 12 6

**** Data ***<

1 5
1 2 3
7 4 3
5 4 2
4 7 6

3 5 8
11 13 13
22 13 19
23 24 19
32 40 38

37 37 40
35 38 39
19 31 17
11 5

8
9
11
17
18

25
36
37
31
2

4
3
5
3
7

12
6
19
20
32

27
27
14

7
6
14
18
37

39
43
48
17
2

O
O
O

2
4
2
3
7

7
12
21
14
29

34
33
9



Page

REGION OF INTEREST DATA

ROI # 3
Channel #

258
260
265
270
275

280
285
290
295
300

305
310
315
320
325

ROI # 4
Channel #

341
345
350
355
360

365
370
375
380
385

390
395
400

3
7
18
23

33
16
10
6
12

7
11
2
1
0

7
5
15
20

24
17
30
34
29

24
0
0

****

12
16
20
19

19
14
9
7
10

3
5
8
3
1

****

4
8
9
9

19

13
33
32
43
50

25
0

Data

Data

****

12
28
18
28

15
9
14
7
10

6
3
2
4

****

7
3
8
12
19

22
33
36
42
49

11
1

8
10
20
19
23

22
14
14
6
4

4
6
4
1

4
10
9
14
20

24
22
37
40
30

10
0

16
12
16
22
23

23
12
11
13
5

5
5
4
4

3
7
12
22
16

25
31
43
38
25

2
1

o
o
o
o



Tag Hiwber
Dead Tims

MCA fl - Canberra S100 - SD6034.MCA - LCS 36993 TH
: 560 Plotted On : Thll 09 Jun 1994 • 08:20:13
: 0.40% Acquire Started : Ned 08 Jun 1994 • 17:04:34

_ :VFS- 64_
Llnp:l Grp:A__

CO

o
o
o
o
o

ICursor-5.!S4MeV
i Counta*4

From S.144MeV To S.4S2MeV Pset(La)» 200.00
Int»1138 Area»988+-7.40% Blap(LB>> 200.00



Page 1

MCA #1 - Canberra S100 - SD6036.MCA - 5179-001 TH

Tag Number: 560 Readout: Thu 09 Jun 1994 @ 08:23:17
Report Group: 3/16 Acquire Started: Wed 08 Jun 1994 ® 17:04:34
Input: 3 Group: A
Group Size: 512

Elapsed Live Time: 200.00 min.
Elapsed True Time: 200.81 min.
Dead Time: 0.40 %

ADC: ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 200.00 min.

V
Calibration: 1.671e-006*Ch~2 + 0.004188*Ch + 3.577 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65 f»

o
o
o



REGION OF INTEREST REPORT

Page

ROI i

1

Pron(MeV)
To (MeV)

3.905
4.150

4.472
4.733

4.743
5.115

5.162
5.470

Integral
CPS

58
0.00

212
0.02

658
0.05

86
0.01

Area
%Error

51
30.87

-85
78.20

174
60.62

57
44.68

Peak (MeV)
FNHM(MeV)

4.038
0.0073

4.718
0.0031

4.809
0.0132

5.316
0.0195

REGION OF INTEREST DATA

ROI i 1
Channel i

76
80
85
90
95

100
105
110
115
120

125
130

ROI f 2
Channel f

198
200
205
210
215

220
225
230
235
240

245
250

0
3
0
2

2
2
1
4
0

1
0

3
0
1
3

2
4
2
7
9

3
9

****

0
0
0
0
4

3
5
1
2
2

Data

****

0
2
0
1

2
4
3
5
5

4
10

Data

****

0
0
0
1
1

2
0
3
1
2

****

0
1
2
3

5
4
3
3
8

0
1
2
0
0

2
2
3
2
0

1
0
3
2
4

2
4
6
6
7

11

0
0
2
0
0

0
0
0
1
0

0
2
2
4
3

4
4.
3
8
9

10

GO

O
o



Page

REGION OF INTEREST DATA

V

ROI # 3
Channel #

253
255
260
265
270

275
280
285
290
295

300
305
310
315
320

325

ROI # 4
Channel #

334
335
340
345
350

355
360
365
370
375

380
385
390

14
16
20
21

18
10
11
9
7

3
1
4
0
0

0
1
2
2

3
2
5
2
3

2
0
0

****

14
14
27
18

18
15
8
7
10

4
3
1
1
2

****

2
1
1
2

0
4
0
3
4

0
0
0

Data

Data

****

22
20
13
24

13
7
5
10
6

1
7
1
0
0

****

1
1
2
1

2
5
2
2
0

0
0

12
17
17
18
25

11
8
5
6
6

4
2
3
0
0

0
0
1
1

1
3
2
2
2

0
0

13
13
16
22
20

7
7
7
4
5

2
1
2
0
0

1
1
1
3
0

0
2
4
4
2

1
0

o
o



Dead Time

MCA tl - Canberra S100 - SD6036.MCA - 5179-001 TH
560 Plotted On : TllU 09 Jto 1994 • 08:20:52
0.40% Acquire Started : Wed 08 Jun 1994 • 17:04:34

:VFS« 64_
Grp:A

Cursor-5.210MeV Proa 5.162HeV To 5.470MeV PsetU*)- 200.00 »O
Count«-0 Int-86 Area-57+-44.68% Elap(La)> 200.00 <=>



Page 1

MCA #1 - Canberra S100 - SD6048.MCA - 5179-001DUP TH

Tag Number: 561
Report Group: 8/16
Input: 8 Group: A
Group Size: 512

Elapsed Live Time:
Elapsed True Time:
Dead Time:

Readout: Thu 09 Jun 1994
Acquire Started: Thu 09 Jun 1994

100.00 min.
100.00 min.
0.00 %

11:24:08
08:58:51

ADC:
Detector:
Geometry:
Sample Description:

ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228

w
MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 100.00 min.

Calibration: 8.804e-007*OT2 + 0.004653*Ch + 3.419 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

•O
o

o
o



REGION OF INTEREST REPORT

Page

ROI i

1

3

4

From(MeV)
To (MeV)

3.855
4.083

4.445
4.709

4.719
5.077

5.166
5.459

Integral
CPS

36
0.01

59
0.01

389
0.06

51
0.01

Area
%Error

30
42.60

-7
435.04

232
27.16

51
23.10

Peak (MeV)
FNHM(MeV)

4.001
0.0093

4.610
0.0042

4.819
0.0360

5.331
0.0093

REGION OF INTEREST DATA

ROI t 1
Channel ft

92
95
100
105
110

115
120
125
130
135

ROI i 2
Channel f

212
215
220
225
230

235
240
245
250
255

260

ROI f 3
Channel i

266
270
275
280

0
0
0
3

1
1
0
1
1

1
0
1
0

1
0
5
1
3

****

0
0
1
0

0
2
2
0
0

2
5
8

0
0
0
1

0
2
0
2
2

****

3
3
6
6

Data

Data

****

l
1
1
0
1

0
5
0
1
0

**** Data ****

0
0
1
0
0

1
3
0
2
4

****

3
4
8
14

0
0
0
0
0

2
1
3
1
0

0
1
1
1
1

0
0
0
1
2

3
6
9
11

0
0
1
1
1

1
3
0
0
0

1/5
0

O

O

0
0
0
0
1

1
3
1
2
4

4
6
8
18



Page

REGION OF INTEREST DATA

V

ROI # 3
Channel #

285

290
295
300
305
310

315
320
325
330
335

ROI tt 4
Channel #

352
355
360
365
370

375
380
385
390
395

400
405

8
6
2
6
5

7
6
1
3
2

0
1
0
0

1
1
2
1
4

0
0

****

12

7
7
9
5
1

2
6
3
0

****

1
2
0
0

0
1
2
2
0

0
0

Data

Data

****

8

11
13
5
5
2

3
2
2
1

****

0
0
1
0
0

2
1
1
3
1

0
0

18

11
12
5
5
2

6
3
2
1

0
0
0
1
1

2
5
1
1
1

8
9
2
3
3

1
2
2
1

0
2
0
0
2

4
1
1
1
1
O
O
o



MCA fl - Canberra S100 - SD6048.MCA - 5179-001DUP TH
Tag HUBber : 561 Plotted On : Tbu 09 Jun 1994 • 11:20:51
Dead Tiae : 0.00% Acquire Started : Tbu 09 Jun 1994 • 08:58:51

I 8/16 :VFS- 64_
Llnp:B 6zp:A

Cur«or-5.119HeV From 5.166MeV To S.459MeV Pact(La)- 100.00
COuntc-0 Znt-51 Area-51+-23.10% Slap(La)> 100.00

O
O
O
O



Page 1

MCA #1 - Canberra S100 - SD6038.MCA - 5179-005 TH

Tag Number: 560 Readout: Thu 09 Jun 1994 ® 08:23:29
Report Group: 5/16 Acquire Started: Wed 08 Jun 1994 @ 17:04:34
Input: 5 Group: A
Group Size: 512

Elapsed Live Time: 200.00 min.
Elapsed True Time: 200.81 min.
Dead Time: 0.40 %

ADC: ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 200.00 min.

Calibration: 1.541e-006*Ch~2 + 0.004180*Ch + 3.579 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65

ift
in
o
o
O
O
o



REGION OF INTEREST REPORT

Page

ROI *

1

2

3

From(MeV)
To (MeV)

3.883
4.148

4.414
4.730

4.750
5.095

5.142
5.476

Integral
CPS

288
0.02

228
0.02

1425
0.12

334
0.03

Area
%Error

251
14.64

-193
45.76

726
17.67

302
12.53

Peak(MeV)
FWHM(MeV)

4.067
0.0446

4.711
0.0041

4.833
0.0592

5.381
0.0251

REGION OF INTEREST DATA

ROI i 1
Channel f

71
75
80
85
90

95
100
105
110
115

120
125
130

ROI * 2
Channel t

187
190
195
200
205

210
215
220
225
230

235
240
245
250

**** Data ****

1
1
1
2

3
9
8
12
18

6
1
0

0
0
0
0

1
2
6
2
3

8
9
9
12

0
2
1
2
4

6
6
7

10
7

3
0

**** Data

0
1
3
1

3
2
3
6
4

3
1
5

12

1
0
2
3
4

6
10
10
12
16

2
0

****

1
0
0
0
0

0
0
2
3
4

7
8
9

15

2
2
1
2
1

6
10
12
11
6

1
0

0
0
0
1
0

2
1
1
4
6

6
11
16

2
3
1
6
4

11
8
8
8
7

0
0

CO

o
o
o
o

0
1
2
0
0

1
1
0
4
4

5
6
11



Page

REGION OF INTEREST DATA

ROI # 3
Channel #

256
260
265
270
275

280
285
290
295
300

305
310
315
320

ROI # 4
Channel #

333
335
340
345
350

355
360
365
370
375

380
385
390
395

25
28
45
38

34
23
17
15
10

5
6
3
1

2
2
0
3

7
6
8
9
8

14
5
0
0

****

17
26
46
54
56

25
25
18
18
14

7
7
1
2

****

0
3
0
2

7
7
11
6
15

15
1
1
0

Data

Data

****

23
18
43
40
44

23
21
18
16
10

6
6
2
0

****

0
1
2
5

9
6
11
10
23

9
1
0

19
22
28
53
50

33
28
20
12
12

12
8
1
0

1
1
0
5
3

9
6
4
14
13

5
0
0

20
45
55
38
34

27
24
13
13
9

6
6
1
0

1
1
1
0
4

6
6
7
15
15

8
0
0



Tag
Dead Ti»e

MCA il - Canberra S100 - SD6038.MCA - 5179-005 TH
560 Plotted On : Tbu 09 Jun 1994 • 08:21:08
0.40% Acquire Started : Ned 08 Jun 1994 • 17:04:34

t5/16 :VFS- €4.Tflp;5 Grp:A._

Cursor»5.194MeV From 5.142MeV To S.476MeV PsetdaO- 200.00
Counts-0 Int»334 Area-302+-12.53% Slap (La)- 200.00 o

o
o



Page 1

MCA #1 - Canberra S100 - SD6039.MCA - 5179-011 TH

Tag Number: 560 Readout: Thu 09 Jun 1994 @ 08:23:35
Report Group: 6/16 Acquire Started: Wed 08 Jun 1994 ® 17:04:34
Input: 6 Group: A
Group Size: 512

Elapsed Live Time: 200.00 min.
Elapsed True Time: 200.81 min.
Dead Time: 0.40 %

ADC: ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228
Detector:
Geometry:
Sample Description:

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time * 200.00 min.

Calibration: 1.657e-006*Ch~2 + 0.004128*Ch + 3.611 MeV

Area Statistics: Background Channels = 4
% Error Sigma =1.65

o
o
o



REGION OF INTEREST REPORT

Page

ROI i

1

2

3

From(MeV)
To (MeV)

3.895
4.140

4.422
4.737

4.747
5.102

5.154
5.463

Integral
CPS

327
0.03

131
0.01

967
0.08

417
0.03

Area
%Error

299
11.93

-42
136.06

399
28.86

365
11.90

Peak (MeV)
FNHM(MeV)

4.078
0.0413

4.723
0.0055

4.831
0.0437

5.365
0.0564

REGION OF INTEREST DATA

ROI i 1
Channel i

67
70
75
80
85

90
95
100
105
110

115
120

ROI i 2
Channel t

183
185
190
195
200

205
210
215
220
225

230
235
240
245

1
3
1
3

2
8
5
18
19

10
0

0
0
0
0

0
0
1
1
2

2
2
6
a

****

2
1
1
4

2
9
12
22
12

3
0

*•***

1
1
0
0

0
0
5
0
6

2
5
2
6

Data

Data

****

1
3
3
1
2

11
8
9
14
14

1
0

****

1
2
1
0

2
2
0
3
2

1
4
4
4

0
0
1
3
3

6
9
10
22
14

0
0
0
0
0

0
0
4
3
4

4
3
6
2

1
0
4
3
1

2
9
13
12
6

O
o

0
0
0
1
0

2
1
2
1
3

7
7
5



REGION OF INTEREST DATA

Page

V

ROI # 3
Channel #

250
255
260
265
270

275
280
285
290
295

300
305
310
315
320

ROI # 4
Channel #

330
335
340
345
350

355
360
365
370
375

380
385

* * * * Data * * * *

7
17
23
33
35

19
15
15
7
8

4
8
2
1
0

1
0
2
3
2

12
6
10
23
20

5
0

14
16
28
37
21

15
10
7
17
6

7
7
1
0

****

1
0
2
2
9

9
12
18
15
12

1
0

26
19
23
32
34

19
17
11
8
10

2
8
1
0

Data ****

1
0
1
3
9

11
12
15
18
12

0
1

17
17
40
28
18

15
13
12
8
14

7
5
1
0

3
3
2
2
7

10
11
14
19
8

0
0

13
16
40
32
16

17
9
10
10
6

8
5
0
0

1
3
2
4
7

15
15
20
17
6

CO
o
o
o



MCA il - Canberra S100 - SD6039.NCA - 5179-011 TH
560 Plotted On : Thu 09 Jim 1994 • 08:21:31
0.40% Acquire Started : Ned 08 Jun 1994 • 17:04:34

16/16 :VFS» 64
Finn:6 Grp:A

Pset(Ia)
KlapU*)

Cur*or-5.222MeV Fro» 5.154MeV TO 5.463MeV
Counts-2 Int-417 Area-36S+-11.90%

200.00
200.00

CM
CO
o
o
o



Page

MCA #1 - Canberra S100 - SD6040.MCA - 5179-012 TH

Tag Number: 560
Report Group: 7/16
Input: 7 Group: A
Group Size: 512

Elapsed Live Time:
Elapsed True Time:
Dead Time:

Readout: Thu 09 Jun 1994
Acquire Started: Wed 08 Jun 1994

200.00 min.
200.81 min.
0.40 %

08:23:42
17:04:34

ADC:
Detector:
Geometry:
Sample Description:

ROI1:TH232ROI2:TH230ROI3:TH229ROI4:TH228

MCA Mode: PHA+ M/R, Inputs: 16, Type: 1520, Mode: Route
Preset Conditions: Live Time = 200.00 min.

Calibration: 1.580e-006*Ch~2 + 0.004109*Ch + 3.530 MeV

Area Statistics: Background Channels = 4
% Error Sigma = 1.65

o
o
o
o



REGION OF INTEREST REPORT

Page

ROI f

1

2

3

From (MeV)
To (MeV)

3.882
4.132

4.401
4.715

4.725
5.074

5.152
5.427

Integral
CPS

227
0.02

105
0.01

903
0.08

260
0.02

Area
%Error

206
14.72

-93
65.01

439
23.86

220
15.78

Peak (MeV)
FHHM(MeV)

4.067
0.0411

4.496
0.0011

4.814
0.0431

5.357
0.0445

REGION OF INTEREST DATA

ROI i 1
Channel f

83
85
90
95
100

105
110
115
120
125

130
135

ROI i 2
Channel ft

197
200
205
210
215

220
225
230
235
240

245
250
255
260

0
2
2
4

5
3
5
8
9

5
0

0
0
1
0

0
1
1
1
2

0
3
4
6

****

2
1
2
2

4
6
2
8
8

8
0

****

0
0
0
0

0
2
1
0
1

2
4
4
4

Data

Data

1
1
2
0

7
5
12
7
15

2
1

****

0
0
0
0
3

2
1
0
3
2

5
5
2
10

0
1
3
2
2

4
6
2
9
12

2
0

0
0
0
0
0

0
0
1
3
4

5
1
6

0
0
0
3
6 CO
o

4 o
5 O
8 O
10
9

0
0

0
0
0
0
1

0
1
2
0
1

2
4
4



Page

REGION OF INTEREST DATA

ROI # 3
Channel #

264
265
270
275
280

285
290
295
300
305

310
315
320
325
330

ROI # 4
Channel #

348
350
355
360
365

370
375
380
385
390

395
400

11
12
13
36

24
20
11
12
6

3
7
6
2
1

2
0
1
6

6
4
4
14
12

4
0

****

19
15
19
35

28
18
17
12
12

1
7
10
1
1

****

2
2
1
4

4
7
7
11
14

Data

Data

****

9
14
32
28

26
23
12
10
9

9
7
1
1
0

****

0
0
2
2

4
9
11
14
9

12
19
22
40

21
17
15
8
8

5
7
8
1
0

0
2
1
1
7

5
7
9
10
7

12
12
33
28
29

17
12
15
3
6

7
2
4
0

0
1
3
1
4

5
10
16
9
4

CO
o
o



Tag HUMber
Dead Tim*

MCA tl - Canberra S100 - SD6040.NCA - 5179-012 TH
560 Plotted On : Tbu 09 Jun 1994 • 08:21:50
0.40% Acquire Started : Wed 08 Jun 1994 • 17:04:34

j_7/16 :VFS- 64.
Llnp:7 Grp:A__

Cur8or«5.126MeV Fro» 5.1S2MeV To 5.427MeV Pact (I*)- 200.00
Counts-2 Int-260 Area-220+-15.78% Blap(La)« 200.00
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CHAIN OF CUSTODIES



ITAS • St. LouU June 67. 1*W 02:4« pa
Account: 10952 Project: 5J7.01 STS Consultant* OAS No. 563 Rev. 0

Hater Seaple Login: 5179
Project

Draft( ̂ ÎnaLj/ Entered and Reviewed byi.

Saaple Header

Saaple to.
Coeawnta

• Contain*
Data:

5179-001

1 AN - Art)
1
1
1

5179-001MX*

1 AN - Art)

5179*002

1 AH - Art)
1

5179-003

1 AH - Art
1

5179-004

1 AH - Art
1

5179-005

AH - Art

AN • Art

reanlate: dlUt 1

Client 10 ;: CHtetrU

r Type Analyala

CD-S156E49H-2-3 toll

•r Slaaa-SOOM IAO/6AMM/04
RAD/ISOTH/04
RAD/ISOU/04
RAD/SCKEH/M

CO-S156E49H-2-3 toll

•r 6lam*500M RAD/flANNA/04

CO-S156E49H-3-4 toil

*r Glaas-SOOeU RAD/6AWM/O4
RAO/SCREEH/04

CD-S-82E25II2-3 toll

•r UlaM-SOOart RAO/6ANM/04

C0-S82E25M-3-4 toll

wr Claaa-SOOajl RAO/6AajtA/O4
RAO/SCREEH/tt4

CO-S78E18N-2-3 toll

MT Glaae-SOOaU OMA/TCLP/04
EXT/TCLP/04
NC/TCLP/04
ICAP/TCLP/M
RAO/6ANNA/M
RAO/ISOTH/04
RAO/ 1 SOU/04
RAO/SCREEN/M

aer CteH-250ML CN/9010/O4

dkuks / * '

Dete: Collected Received Due Shipper lad

Claea Preservative Anel. Due Dete Hold Data Site

22-MT-94 12:40 24-MT-94 09:10 14-AM-94 FED -EX 2

S
S
s
s

COLO 09-JIM-94 20-MV-94 R190
COLO 09-JIM-94 20-HOV-94 R190
COLO 09-JIM-94 20-HOV-94 R19D
COL* 09-WH-94 20-HW-94 R19D

Z2-MAT-94 12t40 24-MT-94 09(10 14-JUH-94 FEO-EX v: 2 :;

S

22

S
S

22

S
S

COLO O^JUN-94 20-HOV-94 R19*

-WT-94 12(50 24-HAT-94 09(10 14-JUH-94 FEO-EX 2

COLO 09-JUH-94 20-HOV-94 R19D
COLD 09-JUH-94 20-NOV-94 R19D

-«kT-94 13>45 24-laVr>94 09:10 14-JuV-94 FEO-EX ^-3 v

COLO 09-JIM-94 20-IHN-94 R190
COLD 09-JUH-94 20-HOV-94 R19D

22-MV-94 14(03 24-MV-94 09(10 14-JUH-K FED-EX 3

S
S

COLO 09-JUN-94 20-HOV-94 R19D
COLD 09-JUH-94 20-HOV-94 R19D

22-4MT-94 16:00 24-NAT-94 09:10 14-JUH-94 FEO-EX 3

COLO 09-JUN-94 01-MI-94 R190
COLD 09-JUH-94 05-JUN-94 1190
COLO 09-JUH-94 22-JUH-94 R19D
COL* 09-JUH-94 21-NOV-94 R19D
COLO 09-JUN-94 20-NOV-94 R190
COLD 09-JUN-94 20-NOV-94 R19D
COLO 09-JUN-94 20-NOV-94 R19D
COLD 09-JUN-94 20-NOV-94 R19D
COLD 09-JUN-94 05-JUH-94 R190

Category tad Saaple to.

(Container Huabora:X Filled)

R2312-012

tmaotioo)
(79580:100)
(79580:100)
(79580:100)

R2312-012

(79580(100)

•2312-011

(79581(100)
(79581:100)

I2312rf10

(79584(100)
(79584:100)

R2312-009

(79585:100)
(79585:100)

RZ512-008

(79595:100)
(79595:100)
(79595:100)
(79595:100)
(79596:100)
(79596:100)
(79596:100)
(79596:100)
(79594:100)

h»i not been red screened.
Pege 1

0000067



Or«ftl MMll |MM«4 •* •«

ta*l«to. «tam 10

9 tentalMr !»pt

1

SITCOM CD-OM1M-M

1

SITf-007 CO-MNttfl-3-4

1 Ml • MlMT lliM-Mtol
1

im-OOB CB-ITHIM-S-4-f

1 Ml • Mtor fltMt-Mtoi
1

sm-oof co-i7«i«-)-4

1
»i7f-oio cD-ouiM-2-s-f

1 Ml • Mtor OUM-Mtal
1

Jiff-Oil CD-M1IM-S-4

1 AN • Mtor GlMfSOOul

3*>SMpl« hi* not bMn rid tcr««rwd.

IfM) • II. Iwlt *M 07. IfM Wl«f fm
MMWMI lOfU >r«J«cti 117.01 III tenwltmtt Ml to. Ml lev. 0

NMttr loptt ttflni SITf

HMM ÎWI , MtovlMi

e-totrU

MIM/WfVM

M/IT/M
1/fMg/M

toll

MD/OMOM/04
M»/OCMIN/t4

toll

MO/MMW/M
•M/KMM/M

toll

IM>/OMOM/M

toll

•W/OMOM/M
IM/ICMM/04

toll

MO/MNM/M
MO/tmiH/M

toll

MD/OMfM/44

rt A A A

tout tol

Fr̂ §<r

COU
CM
CM
COU
COU
COU
OOU
COU
COU

tt-MT-M

0
1

COU
COU

12-IMT-M

I
I

COU
COU

ai-Mf-M

I COU
I COU

BHMV-M

I
I

OOU
OOU

n-MV-M

I
I

COU
COU

12-MAT-M

1

A ^

COLO

«ijrir.«tou
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M
Of-MI-M

MtM M-MT-M of lit

Of-MI-M
Of-MI-M

14l40 I4-MT-M OfilO

Of-MI-M
Of-MI-M

UlOO 24-MT-M OflU

Of-MI-M
Of-MI-M

UlOO 14-Mf-M OfilO

Of-MI-M
Of-MI-M

»|00 M-NAV-M OfilO

Of-MI-M
Of-MI-M

ISlOO I4-WT-M OfilO

Of-MI-M

• •JBA 9

MI4 tot* III* (CmUlmr •wtortil MU«d)

10-IKW-M RlfO ĵ ytlllH)

M-MI-M I1«0 (TfiMtlOO)
10-MV-M llfO (TMMilOO)
If-MT-M tlfO (TflMilOO)
1t-MI-M RlfO (TflMilOO)
1f-MI-M 0110 llfMOilOO TfMlilOO)
OI-MI-M 10M (TfMIilOO TflfStlOO)
M-MI-M ION (TfHtilOO TflflilOO)

M-MI-M m-n s USIMP?

tO-OOV-M RtfO CTMDifO)
10-MV-M UN (TMIliM)

M-MI-M m-n s laii-OM

10-MV-M BIN (TMMtfO)
10-MV-M 01N (7fM4ifO)

M-MI-M no-n s tatt-oof

10-MV-M tIN (TMIStfO)
20-MV-M ftlN (TMISifO)

M-MI-M rn-u s USU-OM

10-MV-M UN <7MMifO)
10-MV-M UN (TMUiW)

M-MI-M ro-iK S Man-on

10-MV-M UN (TMllifO)
20-MV-M UN (TMMiW)

M-MI-M riO-IK 9 1812-002

20-MV-M R19D (TMUiN)



Project

Draftj

Sample Header Te«j>lete:_

TTAS -*t. Louis June 07. 199%02:49 pa
Account: 10952 Project: 597.01 STS Consultants MS Bo. 569 Rev. 0

Master ***>l« Latin: SI TV

Entered and Mvl«*d bys_

Client II

0 Container Type
Data:

1
1
1

5179-012

Analysis

C-HatrU Datet Collected Received out

Claea Preservative Anal. Due Date Hold Oete Site

lad Category tad SaapU •».

(Container IMtera:X rilled)

•AD/ISOTH/M̂
MD/ISOU/M
tAD/SCREEaV04

COU W-JIM-94
09-JUH-94

20-MN-M R19D
20-HOV-94 R19B
20-WW-94 1190

CD-SalEM-2-1 22-NAr-M IStOO 24-MAT-94 09t10 M-JW-94 «D-«

(79636:90)
(79696:90)
(79696:90)

12312-001

AH - Aeber Class-SOM •HA/Ta»/04
EHT/TCLP/tt

AN - Aeber Cl«i»-250ML

AN • Aefaer Class-120M.

ICAP/TCLP/M
•AD/CAHMA/04
•AD/ISOTH/04
RAD/ I SOU/04
RAD/SCREEN/04
CN/9010/Ot
FLPT/1010/04
PAINT/909S/0(
PN/9MS/M
PN/ IT/04
S/9030/Q4
TOX/9020/04
TOC/9060/04
VOA/TCLP/Q4
ZERO/TCLP/04

COLO
COLO
COLO
COLD
COLO
COLD
COLO
COLO
COLD
COLO
COLO
COLO
COLO
COLD
COLO
COLO

COLO

09-JUH-94 01-JIM-W R19D (796Ut100)
09-JUI-94 05-JUN-94 R190 (79644:100)
09-JM-94 22-JIM-94 R190 (79644:100)
09-JUH-94 21-HOV-94 R190 (79644:100)
09-JIM-94 20-NOV-94 R19D (79649:100)
09-JUI-94 20-MV-94 R19D (79649:100)
09-JUI-94 ZO-NOV-94 1190 (79649:100)
09-AM-94 20-NOV-94 R190 (79649:100)
09-JUN-94 OS-JUH-94 R190 (79641:100)
09-JUN-94 1B-NOV-94 1190 (79645:100)
09-JUN-94 19-JUN-94 R190 (79645:100)
09-JUN-94 05-JUN-9* R19D (79645:100)
09-AM-94 18-NOV-94 R190 (79645:100)
09-JUN-94 79-NAT-94 1190 (79645:100)
09-JUN-94 19-JUH-94 R19D (79645:100)
09-JUN-94 19-JUH-94 R190 (79641:100 79651:100)
09-AM-94 OS-JUH-94 1091 (79646:100 79647:100)
09-JUH-94 05-JUN-94 10M (79646:100 79647:100)

3'=S«H)le has not been r«d screened. 0000069 Page I



>iM TSjCHMOCQflV

Project Name/No.

Sample Team Members

•«MT

Protect Manager 4 0*4*4*. ar*J

Purchase Order No A

Required Report Data "

ANALYSIS REQUEST AND *** *** Reference Document No. 502240
CHAIN OF CUSTODY RECORD* Pege 1 of ~

A _ *

Samples Shipment Date

\ jfo Destination

Lab Contact

Project Contact/Phone ia

Camer/Waybtll No

Special Instructions: »
Possible Hazard Identification: ?<
Non-hazerd J Flammable J Skin IrHunt J Poison B i J Unknown f J

Sample Disposal: 25 >.
Return to Oient J Olspoeel by Ub̂ S Archive (mo« I

ITurnurnaroun me
NormalXS Ruth J

Time Required: n QC Level: >
1 J II. J III J Protect Specific (specify);

1. Relinquished by Data:
Time: /O

2. Relinquished by
ISgnMura/AMMon)

Data:
Time:

VReceivadbyZ" Data:0«,
Time:

-

2. Received by.
f&gnMuv/MM*u>n|

Data:
Time.

3. Relinquished by
SignMure/MMwbonl

Date:
Time:

3. Received by Data:
Time:

Comments: 29

0000070



INTERNATIONAL
TECHNOLOGY
CORPORATION

Project Name

ANALYSIS REQUEST AND Reference Document No.30 _*
CHAIN OF CUSTODY RECORD fcont.] * Page^of Z-

ProjectNo. Z 7 ?/3 &-H Samples Shipment Date yzV

°NE CONTAINER PEP LINE

Iteta/Ytaw16

'7
ItequMtad TMting 20

55 So*. 110*4 /DO

/too CP i/o fl& I U M
5 y

$S
5c>r

/*/3O

55, 50/c.
> < t

9-0 1 f -"» 1i

55 '&&
$5

f/ZZ/f*
/Coo a;

CD -*
Seo *»t

i*°o

55 'S°o rr
TctP Ll±l

5S
/2o

fo*

C S w - 2 - 3 SS I too
Curt <Ctf>v .

&0_

CD $ 5 5o/c

2 - ?
/ to

'V? 1
Sov

/o o I r • t •

0 58/C5/S/-? YflW

1 « » »

00000?!



INTERNATIONAL
TECHNOLOGY
COBPOBATION

CLUJL m&----- ^^^™

DATE; Work Order No.; 5/7 /
Cootfition Upoo Receipt Variance Report

HAS - St. Louis Laboratory

RFAAXX:

•NA* • *Noc Applicable*.

HA N«i r
9. NA

a
a

Ibyhb.
NA V,

Q Coata IDa>. not much umpk ID

a pM_
a o*.

a AII
D 0*i

intpmcnt.

o t
C N.,

CM

a
a

a
a

•r
•r



m*®*&®*%

GAMMA SPECTROSCOPY

DATA SUMMARY

CALIBRATION/STANDARDS LG

INSTRUMENT PRINTOUTS

CHAIN OF CUSTODIES



DATA SUMMARY

IK



PAGE:

IT ANALYTICAL --ST. LOUIS
GAMMA SPECTROSCOPY

BATCH DATE: 1994-May-31

PROJ. SAMPLE MATRIX SAMPLB
NO. SISB

537.01 5179-001

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DBT ACT:

537.01 5179-001DOP

ISOTOPE:
ACTIVITY (pCi/0) :

2 SIGMA ERROR:
MIN DBT ACT:

537.01 5179-002

ISOTOPE:
ACTIVITY (pCi/O) :

2 SIGMA ERROR:
MIN DET ACT:

537.01 5179-003

ISOTOPE:
ACTIVITY (pCi/G) :

2 SIGMA ERROR:
MIN DET ACT:

ISOTOPE:
ACTIVITY (pCi/Q) :

2 SIGMA ERROR:
MIN DBT ACT:

SOLID

K-40
1.398+01
1.458+00
6 . 978+00

SOLID

K-40
7.53B+00
1.368+00
3.478+00

SOLID

K-40
1.208+01
1.898+00
6.478+00

SOLID

f/Db'+y

6.72B>00
4yns-oi
^988-01

TH-228
5.438+02
6.148+01
3.878+01

4.5008+01

PB-212
1.568+00
1.408-01
2.018-01

4.5008+01

RA-226
NON-

DBTECT
3.348-01

4.5008+01

PB-212
1 . 848+00
1.608-01
1.558-01

4.5008+01

BO- 156
I.SIB+OI

^538+00

TH-230
NON-

DBTBCT
1.498+02

PROJECT NUMBER: 537.01

SAMPLB DETECTOR COUNT
DATE/TIME NO. DATE/TIME

0 1994-May-22
12:00:00

RA-226
1.248+00
1.158-01
1.898-01

RA-228
NON-

DBTBCT
1.128+00

G 1994-May-22
12:00:00

RA-228
NON-

DBTBCT
1.628+00

a

RA-226
1.788+00
2.128-01
2.358-01

V4
r

TL-208
1.318+02
3.928+00
7.938-01

TH-234
6.598+01
6.608+00
8.178+00

TH-228
NON-

DETECT
1.748+01

1994-May-22
12:00:00

RA-228
NOM-

DBTBCT
1.148+00

1994-May-22
12:00:00

PB-210
5.308+01
8.4SB+00
9.68B+00

PA-23C
5.951+01 .
3-JOE+oi
yTlBE+Ol

DETECT1

TH-228
HOW-

DETECT
6.49E+00

DETECTS

TH-230
NON-

DETECT
8.298+01

DBTBCT4

TH-228
NON-

DBTECT
5.70E+00

DETECT1

PB-212
3.22E+02
1.19B+01
1.158+00

'u-234
NON-

DETECT
3.92E+02

1994-Jun-06
09:46:57

TH-230
NON-

DETECT
1.86E+01

1994-Jun-06
09:46:57

TH-234
NON-

DETBCT
3.61B+00

1994-JUH-06
09:46:56

TH-230
NON-

DBTECT
1.578+01

1994-Jun-06
10:52:02

BI-212
2.71E+02
1.12E+01
7.10E+00

U-235
NON-

DETECT
4.618+00

TH-234
NON-

DETECT
1.76E+00

U-234
NON-

DETBCT
7.238+02

TH-234
NON-

DETECT
1.928+00

RA-223
6.768+01
3.278+00
3.578+00

BATCH NUMBBR:

U-234
NON-

DETECT
5.72B+01

U-235
NON-

DBTBCT
1.188+00

U-234
NON-

DBTECT
5.518+01

RA-224
3.938+02
4.398+01
1.268+01

U-23S
NON-

DBTECT
6.988-01

U-235
SON-

DETECT
6.148-01

RA-226
6.078+01
1.858+00
1.488+00

38537

RA-228
4.188+02
1.228+01
1.928+00

0000001



PAO1.

pft

117

OJ. ttMHJ
NO.

.01 (17*-004

IMTOPli
ACTIVITY(pCi/0)i

NIH DtT ACTi

MATKU

•OLID

TL-aoi
1.711*01
7.011-01
4. (11-01

•AMMJ
•IU

4.1001.01

pi-aia
4.111*01
a . 101*00
1.171-01

•AMPLI
DAT1/TIM1

0 ll*4-M*y-33

•1-313 RA-331
1.411*01 1,111*01
a. 131*00 1.071*00
1.101*00 a, on. oo

DmCTOH
HO.

.»
RA-334

(.7(1.00
1.141-01
t, 731-01

COUNT
DAn/TIMI

l*»4-Jun-0(
10il3i01

M-aat TH-331
1.1*1*01 1.0(1.03
3.031*00 3.111.01
1,111*00 1,741*01

TH-310 TH-314
RON- 1, 1*1*01

Diner 4,111*00
3 4(1.03 (,(01.00

U-314
HOH-

Uf III1!
1.111*01

HOTOPli U-311
ACTIVITY(pCi/0)i

3 IIOMA HWORi
MIN DtT ACTi 3. (11*00

117,01 im-ooi

IMTOPti
ACTIVITY (pCI/Oli

3 IIOMA UUIOHi
MIH DtT ACTi

HOTOPli
ACTIVITY IpCl/OI l

3 IIOMA nilOHi
MIH DtT ACT)

1)7.01 S17J-00*

HOTOPI.
ACTIVITY (pCl/a)i

a IIOMA nuioMi
MIH DIT ACTi

HOTOPli
ACTIVITY(pCl/0) i

a IIOMA HWORI
MIR DIT ACTi

117.01 I17»-007

llOTOPli
ACTIVITY (pCi/0) l

3 flIOMA IRItORi
MIH DIT ACTi

•OLID

K-40
1.4*1*02
3.0(1*01
1.111*01

RA-33(
1. (11*01
i.33i«oa
4.471*00

•OLID

i.oano
2/11-01

sf.in-oi

TH-aai
(.1(1*01
1,131*01
1, (41*01

•OLID

TL-30(
l.*(l*01
(.1(1-01
•.411-01

4.1001*01

l!Ul*03

TH-aai
3.041*01
3.011*03
(.411*01

4.1001*01

2.1 1/.00
4. on- 01

TH-310
MON-

DmCT
(.1(1*01

4.1001*01

PI-313
1.1)1*01
a. 431*00
(.•31-01

A l««4-M*y-33

Cl-ll* CI-141
3.711*00 ,1*1.00
1.071-01 .0(1*00
•,011-01 .471*00

TH-310 TH-314
RON- .1(1.03

Diner .((i.oi
2.131.03 .1(1*01

0 ,4 l**4-M>y-33

TL-30( PI-310
3.011*01 1. (11*01
(.•11-01 1.041*00
1. (11-01 4.111*00

TH-314 U-314
ROM- RON*

DtncT Diner
1.1*1*00 1.711.03

o it*4-M*y-aa
la iooioo

•i-aia RA-33(
4.0(1*01 1.1(1*01
1.111*00 (.071-01
4. ((1*00 ». 3*1-01

DtTtCT4

jiii!
PA-31^M

3.jn«03^

DtnCTl

PI-313
1.1)1*01
1. (11.00
1.3*1-01

11-3)1
HON-

owner
I.OI. 00

DIT1CT2

RA-aai
ft.**l.01
3.101*00
1.471*00

l((4-Jun-04
1 0 , & J , O J

TL-20*
.441*03
,071.01
.((1.00

PA- 3)4
.7*1*03
.011*03
. 141.02

l**4-Jun-0(
12i01itO

•1-313
4.111*01
3.411*00
1.0(1*00

l»*4-Jun-0(
13iOli lO

TH-331
HOH-

Dmer
1.111*01

ra-313
1.311*0)
(.0(1*01
1.O1.00

U-3)4
HOH-

DtTICT
(.7*1*03

RA-221
1.171*01
(.311-01
1.4(1*00

TH-3)0
HON-

DITICT
2. ((1.02

•1-213 RA-334
1.1(1.0) l.((l«01
(.131.01 a. 441*03
1,411.01 3.141*01

U-2)l
RON-

Dmer
7.1(1*00

KA-224 RA-32*
4. (11*01 1.111*01
•,(11*00 ft. ((1-01
•,•01*00 (.111-01

TH-314 U-314
RON- HOH-

Diner Dmer
7,301*00 3.041*01

RA-334
1.421.03
(.1(1*00
3.111*00

RA-221
(.111*01
a. a*i*oo
(.((•-01

U-311
HOH-

DITICr
1.131*00

0000002



PAGE:
PROJ. SAMPLE

NO.

537.01 5179-008

ISOTOPE:
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DET ACT:

ISOTOPE :
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DET ACT:

537.01 5179-009

ISOTOPE:
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DET ACT:

ISOTOPB :
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DET ACT:

537.01 5179-010

ISOTOPB :
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DBT ACT:

ISOTOPB:
ACTIVITY (pCi/G) :
2 SIGMA ERROR:
MIN DBT ACT:

537.01 5179-011

ISOTOPB:
ACTIVITY <pCi/G) :
2 SIGMA ERROR:
MIN DBT ACT:

MATRIX

SOLID

K-40
3.S1E+01
5.97E+00
7.79E+00

TH-228
4.38E+02
6.31E+01
3.37E+01

SOLID

tflO#*7'^
MN-54/
6 . 588/00

SAMPLE
SIZE

4.SOOE+01

1-129 *»
5.788+01 ̂
2.438+01 ̂
1.61B+00 rt

TH-230 ̂
NON-
DBTECT
1.428+02

4.500E+01

BU-15V
1.47B401

5.SJB-01 2./fE+00
6/B8E-01

TH-228
5.28E+02
6.268+01
3.71B+01

SOLID

K-40
4.218+OlV
7.178+00̂
1.218+01 V

^̂ '

TH-234 \3f

NON- ^
DETECT JS
1.958+01 X

t

SOLID

K-40
8. 518+01
4.02B+01
1.07B+01 '

1/47B+00

111-230
NON-
DBTECT
1.478+02

4.SOOE+01

EU-1S5,/
2. 4 1EX01
2̂ 1+00
XT94B+00

*

PA-231/̂
1.35EX02
S .208+01
3/62B+01

4.500B+01

CE-141
3.448+00
8.218-01
1.04E+00

SAMPLE
DATE/TIME

G 1994-May-22
12:00:00

>^ BU-IST TL-208
S.34/+00 1.34E+02

, 4̂ 18+00 7.83E+00
1̂ 358+00 8. 158-01

[ TH-234 U-234
8.03B+01 NON-
9.7SE+06 DETECT
6.97E+00 3.61E+02

G 1994-May-22
12:00:00

TL-208 PB-210
1.27B+02 3.06E+01
3.82E+00 7.23E+00
7.98E-01 9.56E+00

TH-234 PA-2MT
7.38E+01 5.09B+01
6.76B+00 3/438+01
7.96E+00 /5. 1SB+01

G 1994-May-22
12:00:00

TL-208 PB-212
1.68E+02 3.618+02
4.138+00 1.558+01
1.438+00 2.318+00

U-234 U-235
NON- NON-
DBTBCT DETECT
5.22B+03 8.14B+00

0 1994-May-22
12:00:00

BU-155>^ TL-208
2.33Exrfl 2.B8E+02
8.̂ 8+00 1.658+01
/T91B+00 1 . 15E+00

DETBCTOR
NO.

DETECT4

PB-210
3.39E+01
7.94E+00
8.40E+00

U-235
NON-
DETECT
4.10E+00

DETECT1

PB-212
3.19E+02
1.19E+01
1.09E+00

U-234
NON-
DBTBCT
3.81B+02

V

DETECT2

BI-212
2.99B+02
1.26E+01
1.14E+01

DETECT4

PB-210
3.93B+01
9.48E+00
1.168+01

COUNT
DATE/TIME

1994-Jun-06
12:05:49

PB-212 BI-212 RA-224 RA-226
3.52E+02 2.64E+02 4.06E+02 4.72E+01
1.59E+01 2.16E+01 7.01E+01 2.74E+00
9.55E-01 6.99E+00 1.05E+01 1.32E+09

1994-Jun-06
13:25:47

BI-212 RA-223 RA-224 RA-226
2.57E+02 8.03E+01 3.848+02 4 . 14E+01
1.23B+01 3.84E+00 3.69E+01 1.32E+00
6.738+00 3.40E+00 1.20B+01 1.45B+00

U-235
NON'
DETECT
4.S3B+00

1994-Jun-06
13:25:47

RA-223 RA-226 RA-228 TH-228
7.58B+01 9.26B+01 4.7SE+02 7.60E+02
4.34B+00 2.728+00 1.178+01 7.138+01
5.908+00 2.46B+00 3.70E+00 1.07E+02

1994-Jun-06
13:25:47

PB-212 BI-212 RA-224 RA-226
7.54E+02 5.79E+02 9.648+02 3.91B+01
3.26E+01 4.81E+01 1.178*02 2.888+00
1.28E+00 9.7SB+00 1.40B+01 1.B4B+00

RA-228
4.438+02
2.95E+01
1.97E+00

RA-228
4 . 12B+02
1.18B+01
2.068+00

TH-230
NON-
DBTECT
6.79E+02

RA-228
9.658+02
6.328+01
2. 888+00

0000003



PMIi 4
MOJ. IAMPLB

NO.

IMTOPli
ACTIVITY IpCl/OI i

a CIOMA MUMi
MIN DtT ACT)

(17,01 (17(-013

ItOTOPIl
ACTIVITY IpCi/Oli

3 IIQMA mat i
MIN DIT ACTl

IMTOPli
ACTIVITY IpCi/OI i

3 IIOMA nUUMi
MIN NT ACTl

117,04 (1(7-001

ACTIVITY (pCl/0)i
3 IIOMA BUKJtl

MIN DIT ACTl

IIOTOPBi
ACTIVITYIpCl/O) i

3 IIOMA HUlORi
MIN DR ACTl

000.01 ILK1((17

KOTOPli
ACTIVITY (pCl/0) 1

3 IIOMA BMOIIi
MIN DtT ACTl

000.01 LCI1((17

ACTIVITY (pCi/0)i
3 IIOMA nilORi

MIN DR ACTl

IIOTOPli
ACTIVITY (pCi/OI i

2 8IOMA IMORi
MIN orr JUT

NAT* II

TH-331
1.1(1*01
1.471*03
4.7(1*01

•OLID

MN-(4/
i.iwrti
7 .in- 01
*/4oi-oi

TH-33(

7. (11*01
(.0(1*01

•OLID

$&0<t;
to-iy<

1.7 11*00
(yfi-oi
/T(4I*00

U-3H
NON-

DtTICT
1 . 141*00

•OLID

RA-33(
NON-

Dtncr
1.1(1-01

•OLID

CO- (7
1.411*03
1.371*01
3. (11*00

TH-221
NON-

DETtCT
1 iot.ni

•AMPLB
•III

TH-310
NON-

DBTtCT
1 , ((1*03

A. (001*01

•9f
*

•u-itr
3.(OM01
4.0*1*00

/••*°°/
TH-310

NON-
DITVCr

1. (41*03

4, (001*01

r7-4'
TL-20(

1. (31*01
(.1(1-01
(.((••01

4. (001*01

RA-22(
NON-

DtTICT
(.041-01

4. (001*01

CO-40
l.((l«01
(.(11*01
(.731*00

TH-230
NON-

DITICT

•AMPLI
DATt/TIMI

TH-314 U-214
NON- NON-

DIIICI WTICT
1.3(1*01 4, (31*03

a im-My-33
13iOOiOO

TL-30( PI-310
3.101*03 1,041*03
(.(41*00 1.441*01
1.141*00 1.3(1*01

TO- 2 14 PA-311/
i.3ii*o3 t.tani
i.3oi»oi (ylli*oi
1.071*01 XT((I*01

Q/M. '̂'

0 1»(4-M«X-31
13iOOiOO

Pt-313 11-313
•(.411*01 1. (11*01
3. ((1*00 l.((l*00
(.701-01 (.1(1*00

0 l((4-Miy-ll
13iOOiOO

TH-32( TH-310
NON- NON-

DtTBCT DtTICT
1.4(1*00 1.111*01

0 i((4-0ee-0l

Y-(( CD-10*
1.0(1*01 1.111*04
4.371*01 1.731*01
(.421*00 7,341*01

TH-214 U-214
NON- NON-

DKTICT DKTBCT
4 tli.Ol 1 211.0)

C

WIIC'ItlH
NO.

U-2K
NON-

0(1 (CT
(.7(1*00

DtTICTl

Pl-212
(.741*03
3.101*01
1. (41*00

U-214
NON-

(.141*03

r.S?r
UlTICTJ

HA- 224
1.701*01
7.011-01
1.011*00

DITICT4

TH-214
NON-

DITICT
1.171*00

DH'll'I'l

•N-lll
4.»»l«02

(.0(1*00

U-319
NON-

orrtcT
1 JII.OI

COUNT
DATt/TIMI

l((4-Jun-0(

•1-312 RA-221 RA-334
4.441*02 1.311*03 4.111*03
1.441*01 (.711*00 (,(41*01
(,111*00 4.741*00 1.711*01

U-3K
NON-

DITICT
4.111*00

l»*4-Jun-0(

RA-224 TH-33( TH-210
(.141*01 NON- NON-
1.131*00 DtTICT DITICT
1.401*00 (.1*1*01 3. (21*03

l((4-Jun-0(
14i(*il(

U-214 U-2K
NON- NON-

DITICT UI'llCT
l.((l*01 4. ((1-01

l((4-Jun-0(
KiOdK

CI-117 CI-1K HO-301
1. (11*01 4.131*03 (.7(1*01
7.741*01 3.371*01 1 . (21*00
(.411*00 2. (01*00 1.2(1*00

AM-241
1.521*01

: ;;:::: 0000004

C

KA-224 RA-33(
1,111*03 7,411*03
1.4*1*00 3.131*01
1. f 41*00 1.0*1*00

TH-314 U-214
NON- NON-

UI'l'IVl1 DITICT
7.1(1*00 3.111*01

RA-334 RA-22(
NON- NON-

DITICT DITICT
(.(11*00 2. (11*01



IT ANALYTICAL --ST. LOUIS
GAMMA SPECTROSCOPY

QUALITY ASSURANCE HORKSHEET

PAGE: 5

BATCH DATE: 1994-M»y-31

• CHECK STANDARD

STANDARD * 47272-334 REF DATE: 1993-OCT-01

ISOTOPE TARGET FOUND %RBC

PROJECT NUMBER: 537.01

AM-241

CS-137

CO-60

3.49B+03

1.46E+03

2.02E+03

3.52E+03

1.51E+03

1.86B+03

101

104

92

ISOTOPE

K-40

' BATCH NUMBER:

DUPLICATE: S179-001

38537

ORIGINAL

1.39E+01

DUPLICATE

7.53E+00

RPD

59

RA-226 1.24E+00 < 3.34E-01 N/A

RA-228 < 1.12EtOO < 1.62E+00 N/A

BLANK

ISOTOPE

RA-226
RA-228
TH-228
TH-230
TH-234
U-234
U-235

ACTIVITY
(pCi/G)

3.18E-01
6.04E-01
3.68E+00
1.13B+01
1.37B+00
3.95E+01
4.8BB-01

0000005
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ANALHTCS
ViulUnv I IM..
i v^» v-.ihiuri: l i u l i i * r r
\fl.int.l.Ccnrgl.l "M'-'I'N

CERTinCATE OF CALIBRATION
Standard Radionuclide Source

47272-334

45 Grama of Sand in 2-3/4 Inch Petri

This standard radionuclide source was prepared using aliquots mea-
sured gravimetrically from master radionuclide solution sources.
The Am-241 was calibrated by 4 pi alpha liquid scintillation count-
ing. All other radionuclides were calibrated using a germanium gam-
ma spectrometer system. Calibration and purity were checked using a
germanium gamma spectrometer system. At the time of calibration no
interfering gamma-ray emitting impurities were detected. The gamma-
ray emission rates for the most intense gamma-ray lines are given.
Analytics maintains traceability to the National Institute of Stan-
dards and Technology through a Measurements Assurance Program as
described in USNRC Regulatory Guide 4.15, Rev. 1, February, 1979.

Calibration date: October

Source prepared by:

2:00 EST

vr. diochemist

TOTAL

ISOTOPE

Am-241
Cd-109
Co-57
Ce-139
Hg-203
Sn-113
Cs-137
Y-88
Co-60
Co-60
Y-88

GAMMA-RAY
ENERGY

59.5
88
122
166
279
392
662
898

1173
1332
1836

HALF-LIFE

432
462.6
271.7
137.64
46.60
115.08
30.0
106.61
5.2714
5.2714
106.61

y
d
d
d
d
d
y
d
y
y
d

GAMMA-RAYS
PER SECOND

2085
2863
2087
2016
3414
3349
2067
8524
3367
3365
8985

UNCERTAINTY
%

5.0
4.7
4.5
4.7
4.5
4.4
4.6
4.4
5.0 '
4.5
4.3

This standard will expire one year after the calibration date,
P 0 NUMBER T639/2«0, It«

Q A APPROVED /Q-2/-



AANALkTlCS \ltmu. Onrfu

ANALYSIS OF UNCERTAINTY

BATCH 74 MIXED GAMMA STANDARDS WITH Am-241
CALIBRATION DATE: October 1, 1993 12:00 EST

GAMMA RAY
ENERGY (keV)

59.5
88
122
166
279
392
662
898
1173
1332
1836

RANDOM ERROR %
( 99 % CL )

2.0
1.7
1.7
2.0
1.3
1-2
1.8
1.2
2.2
1.7
1.3

SYSTEMATIC ERROR t TOTAL %

3.0 5.0
3-0 4.7
2.8 4.5
2.7 4.7
3.2 4.5
3.2 .4
2.8 .6
3.2 .4
2.8 .0
2.8 .5
3.0 .3

The systematic error include* the error in calibration standards,
weighing error, and estimated counting corrections. All uncertain-
ties are stated at the 99% confidence level.

Mo interfering gamma emitting impurities were detected during
calibration. Depending on the resolution and energy dispersion
(kev/channel) of the measuring system, the following spectral
conflicts may occurs (1) between the 88 keV gamma-ray and the
X-rays emitted in the decay of Hg-203, (2) between the 1333 keV
gamma-ray and the 1325 keV single escape peak from the 1836 keV
gamma-ray.



U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology

Gaithersburg, MO 20899

Certificate of Participation

Analytics, Incorporated
Atlanta, Georgia

is a participant for the period January 1, 1993, through
December 31, 1993, in a radioactivity measurements
assurance program conducted by the National Institute of
Standards and Technology, in cooperation with the U.S.
Council for Energy Awareness. Continued participation is
evidenced by dated Reports of Traceability issued for
particular radionuclides, which indicate the deviation of the
participant's reported value from that measured by the
National Institute of Standards and Technology. The
significance of these Reports is addressed on the back of
this certificate.

For the Director,

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

(over)



Acttvty of Radtoactte Cattraflon Standard

Standard * 47272-334

45 Gram 2-3/4 Inch Petri

teotooe

Am-241

Cd-109

Co-57

C«-139

Hg-203

Sn-113

Cs-137

Y-88

Co-60

Co-60

Y-88

JfWsec

2085

2863

2087

2016

3414

3349

2067

8524

3367

3369

. 8966

Branching
Ratio

35.90

3.72

85.51

80.35

77.30

64.90

85.12

93.40

100.0

100.0

99.38

Total
Becquefel

5808

76962

2441

2509

4417

5160

2428

9126

3367

3365

9041

pCi/gram

3488

46224

1466

1507

2653

3099

1458

5481

2022

2021

5430

0
o

o

CaNbraladon
October 1.1993



ITAS St. LOUIS
GERMANIUM DETECTOR

CALIBRATION DATA

for

DETECTOR 1

with

45 g PETRI DISH

GEOMETRY



Energy calibration : DETECT1
File created : 1993-Apr-27 16:21:17 Modified : 1994-Feb-Ol 17:C3:53

I CHAN ENERGY EN. UNCERT. NONLINEARITY
Kev KeV

1 118.274 . 59.537 0.100 -0.254
2 175.011 88.032 0.100' -0.117
3 242.929 122.OS3 0.100 -0.033
4 330.482 . 165.853 0.100 -0.004
5 782.028 391.688 0.100 0.140
6 1026.729 513.990 0.100 0.135
7 1322.052 661.649 0.100 0.186
8 1795.131 898.021 0.100 0.103
9 2345.816 1173.216 0.100 0.055

10 2664.627 1332.486 0.100 -0.023
11 3672.373 1836.014 0.100 -0.187

Energy calibration function: 4
Energy calibration chi-square: 7.110E-002
Energy calibration coefficients

1 -5.362E-002 +- 1.145E-002
2 5..951E-002 +- 1.028E-003
3 4.987E-001 +- 2.809E-005
4 5.451E-006 +- 2.375E-007

O
o
O



ilioration source data file: ..\CALIBR\HARN650
ile created: 1993-JU1-12 17:00:10 Modified

«de*

1

2

3

4

5

6

7

8

5

0

1

2

Nuclide

AM-241

CO- 109

CO-57

CE-139

HG-203

SN-113

SR-85

CS-137

Y-58

CO-60

CO-60

Y-88

Type

3

3

3

3

3

3

3

3

3

3

3

3

ESC

0

0

0

0

0

0

0

0

0

0

0

0

3.

4.

8.

1.

2.

2.

2.

1.

5.

1.

1.

5.

En. (kev)
Act (Bq)

59.537
360E+003

88.032
640E+004

122.063
830E+002

165.853
420E+003

279.189
470E+003

391.688
550E+003

513.990
900E+003

661.649
290E+003

898.021
190E+003

1173.216
910E+003

1332.486
920E+003

1836.014
130E+003

En.
Cal.

0.
5.

0.
4.

0.
4.

0.
4.

0.
4.

0.
4.

0.
5.

0.
5.

0.
4.

0.
4.

0.
4.

0.
4.

Err.
Unc

100
000

100
700

100
700

100
800

100
700

100
500

100
000

100
000

100
500

100
800

100
700

100
900

.CLF OCA
: 1993-Jul-14

Half-life
. Yr Mon

4.322E+002
1993 7

4.639E+002
1993 7

2.709E+002
1993 7

1 . 377E+002
1993 7

4.660E+001
1993 7

1.151E+002
1993 7

6:484E+001
1993 7

3.017E+001
1993 7

1.066E+002
1993 7

5.271E+000
1993 7

5.271E+000
1993 7

1.066E+002
1993 7

Uni
Day

Y

D

D

0

0

0

D

Y

0

Y

Y

0

1

1

1

1

1

1

1

1

1

1

1

1

09:36:39

Branch.rat.
Hr Nin Sec

35.900
12 0 0

3.720
12 0 0

85.510
12 0 0

80.350
12 0 0

77.300
12 0 0

64.900
12 0 0

99.270
12 0 0

85.120
12 0 0

93.400
12 0 0

100.0CO
12 0 0

100.000
12 0 0

99.380
12 0 0



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Feb-Ol

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:CALIBRATION_VERIFICATION
Spectrum file name; 9.32593
Sample number
Sample geometry
Sample type
Sample size
Measured by

:46642-334
:MARN650
:SOLID
: 6.500E+02 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1993-Jul-01
:1993-Jul-01
: 1994-Feb-Ol
:1994-Feb-01

at 12:00:00
at 12:00:00
at 17:04:03
at 17:34:43

:0 years 0 days 0 hours 0 minutes
:0 years 215 days 5 hours 4 minutes

Live time: 1.80E+003 s real time: 1.84E-t-003 s dead time: 2.17E+000 %

Shape calibration requested :MARN6501
Shape calibration used :MARN6501

Created :1993-Jan-20 11:13:47
Modified :1993-Aug-03 12:18:39

Energy calibration requested :DETECT1
Energy calibration used :DETECT1

Created :1993-Apr-27 16:21:17
Modified :1994-Feb-01 17:08:58

Efficiency calibration requested :MARN6501
Efficiency calibration used :MARN6501

Created :1993-Feb-04 15:13:24
Modified :1993-Aug-03 12:30:57

Last search discrimination level: 25.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 25.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance
Minimum acceptable confidence
Gamma reference library

10
»H

o

with 65 isotopes and 152 gamma lines.

1.00
0.10

:C:\SAMPO\LIBRARY\MAIN.ILF



,«*•****•***•******** " P E A K
Spectrum file name: 932593

FIT R E P O R T *•*****••<
Sample number: 46642-334

peak
no

•n

2
3
4
5
6
7
8
9
10
11
12
13

centroid
channel

119
174
242
271
330
556
781
1026
1322
1795
2345
2664
3672

.19

.98

.91

.70

.43

.95

.99

.65

.05

.05

.81

.59

.25

energy
keV

59
88
122
136
165
279
391
513
661
897

1173
1332
1835

.54 6

.00 1

.02 4

.43 5

.83 3

.15 5

.67 2

.98 1

.62 3

.99 2

.20 3

.48 3

.95 1

area error background
counts

.62E+004

.11E+005

. 34E+004

.51Ef003

.60E+004

.27E+003

.40E+004

.15E+004

.67E+004

.92E+004

.53E+004

.15E+004

.74E*004

%

1.3
1.3
0.7
1.5
0.6
1.3
0.5
1.4
0.3
0.4
0.4
0.5
0.7

9
8
4
4
3
2
1
1
1
1
5
1
9

counts

.05E+003

.25E+003

. 96E+003

.20E+003

.86E+003

.67E+003

.73E+003

.66E+003

.39E+003

.24E*003

.82E+002

.76Ef002

.25E+001

intensity
gps

1.21E+003
1.30Ef003
4.54E+002
5.8QE+001
3.98E+002
7.97E+001
4.81E+002
2.93E+002
1.18E+003
1.23E+003
1.85E+003
1.84Ef003
1.32E+003

error
%

5.1
3.4
3.2
3.3
2.9
3.2
2.9
3.0
2.7
3.0
3.1
3.2
5.1

gfit

16.2
28.3
3.2
.1. • A.

2.3
0.9
I . C
3.4
2 . Z
•> -•

1.2
1.4
t /•*

Flags: m - a peak in a raultiplet, M - last peak in a multiplet, ?
B * backround peak - will be subtracted from the peak above.

bad fiz



R A D I O N U C L I D E
Spectrum file name:,932593

A N A L Y S I S R E P O R T
Sample number: 46642-334

set

uc
id
#

1
2
3
4
5
6
7
8
9

10

wucnae
name

CO-57
CO-60
SR-85
Y-88
CD-109
SN-113
CS-137
CE-139
HG-203
AM-241

uo

1
1
0
0
1
0
1
0
0
1

nna

.0-0

.00

.95

.98

.00

.98

.00

.99

.90

.00

2
7
1
5
1
3
5
2
4
1

Sample
Activity •

.239E+001

.689E+001

.227E+001

.475E+001

. 454E-I-003

.081E+001

.757E+001

.OS8E+001

.287E+000

.404E+002

Er

2
2
3
2
3
2
2
2
3
5

ell.

%

ror

.31

.23

.02

.58

.41

.90

.68

.88

.17

.07

l-iVl

C

3
8
1
2
2
1
5
6
1
1

ty ip^i/ijj -
Decay
orrected

. 884E+001

.308E+001

.224E+002

.219E+002

.006E-I-003

. 126E+002

.836E-t-001

.081E-I-001

. 053E-1-002

.405E-I-002

2

1
3
7
1
1
6
3
3
6
1

Decay Corr.
Sigma Error

.755E+OOQ

.628E+COO

.246E*OCO

.122E*001

.340E* 02

.396E + . CO

.064E- CO

.434E* DC

. 550E-I-OC 3

.398E*CC1

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

o
o



P E A K
Spectrum file name:

A S S O C I A
932593

T I O M R E P O R T
Sample number: 46642-334

Under Sue Nuclide
decer lide
sec S i

1 CO-57

2 CO-60

3 SR-85

4 Y-88

5 CD- 109

6 SN-113

7 CS-137

8 CE-139

9 HG-203

10 AN-241

Peak

*

3
4

11
12

8

10
13

2

7

9

5

6

1

Peak

channel

242.91
271.70

2345.81
2664.59

1026.65

1795.05
3672.25

174.98

781.99

1322.05

330.43

556.95

118.19

Peak

energy

122.02
136.43

1173.20
1332.48

513.98

897.99
1835.95

88.00

391.67

661.62

165.83

279.15

59.54

Peak
usage
%

101.38
98.45

99.69
100.31

100.00

100.29
99.13

100.00

100.00

100.00

100.00

100.00

100.00



CALIBRATION STANDARD
DATA



Calibration source data file: ..\CALIBR\PETRISTD.CLF
File created: i99i-Seo-23 11:04:22 Modified: 1993-Jul-OT

Index Nuclide Type Esc En. (keV)
Act (Bq)

1

2

3

4

5

e

7

8

9

10

11

AM- 241

CO- 109

CO-57

CE-139

HG-203

SH-M3

CS-137

Y-88

O60

CO-60

Y-88

3

3

3

3

3

3

3

3

3

3

5

0 59.537
3.830E+003

0 88.032
4.970E+004

0 122.063
1.220E+003

0 165.853
2.570E+003

0 279.189
2.640E+003

0 391.688
3.150E+003

0 661.649
2.220E+003

0 898.021
6.600E+003

0 1173.216
3.200E+003

0 1332.486
3.210E+003

0 1836.014
6.530E+003

En. Err. Half-life Unit
Cal. Unc. Yr Mon Day

0.100 4.322E+002 Y
5.000 1992 10 1

0.100 4.639E+002 0
4.900 1992 10 1

0.100 2.709E+002 0
4.300 1992 10 1

0.100 1.377E+002 0
4.400 1992 10 1

0.100 4.660E+001 0
4.900 1992 10 1

0.100 1.151E+002 0
4.400 1992 10 1

0.100 3.017E+001 Y
4.400 1992 10 1

0.100 1.066E+002 0
4.400 1992 10 1

0.100 5.271E+000 Y
4.200 1992 10 1

0.100 5.271E+000 Y
4.900 1992 10 1

0.100 1.066E+002 0
4.400 1992 10 1

15:40:14

Branch.rat.
Hr Hin Sec

12

12

12

12

12

12

12

12

12

12

12

35.900
0 0

3.720
0 0

85.510
0 0

80.350
0 0

77.300
0 0

64.900
0 0

85.120
0 0

93.400
0 0

100.000
0 0

100.000
0 0

99.380
0 0

CM



SHAPE CALIBRATION DATA §
o

o



Fi'.e created : l993-Jan-20 11:13:47 Modified : 1993-Seo-03 01:04:36

I

1
2
3
4
5
6
7
8
9

10
11

CHANNEL 1

119.280
176.025
243.896
272.665
331.325
782.477

1322.056
1794.634
2344.869
2663.353
3670.086 :

(IDTH
FWM

keV

.134

.158

.182

.180

.214

.368

.534

.655

.807

.889
M52

WIDTH 1
FWM !
chan

2.264 (
2.312 (
2.360
2.355
2.423
2.734
3.067
3.309
3.615
3.777
4.301

<IOTH
>IGMA
chan

).962
).982
.002
.000
.029
.161
.302
.405
.535
.604
.826

LOHTAIL

chan

1.842
2.324
2.864
4.095
2.369
2.322
3.831
3.399
4.093
5.166
7.003

HIGHTAIL

Chan

2.662
2.922
2.635
2.663
2.404
2.322
2.735
2.716
3.229
3.645
4.412

ENERGY

keV

59.575
88.003

122.001
136.410
165.790
391.663
661.649
898.013

1173.159
1332.414
1835.954

Shaoe width calibration function: 2
Shaoe width calibration chi-square: 1.291E+000
Shape width calibration coefficients

1 9.285E-001 +- 1.334E-003
2 3.065E-004 +- 4.452E-006
3 -2.005E-008 +- 1.651E-009

Shape hightail calibration function: 1
Shape lowtail calibration function: 1

o
o



EFFICIENCY CALIBRATION DATA

o
o
o

w



rtectsr efficiency calibration : PETRIi.COF
rile created : i993-Jan-20 15:46:11 Modified : l993-Seo-03 01:06:18

I Energy Efficiency Eff. uncert. X

1 59.537 0.1177200 5.002
2 88.032 0.1203355 4.902
3 122.063 0.1123030 4.308
4 165.853 0.0852861 4.412
5 391.688 0.0451318 4.436
6 661.649 0.0283771 4.407
7 898.021 0.0194796 4.431
8 1173.216 0.0155972 4.208
9 1332.486 0.0139337 4.907
10 1836.014 0.0104280 4.444

Detecto- efficiency calibration function: 3
Detected efficiency calibration chi-square: 8.548E-001
Detector efficiency calibration coefficients

•" -1.485E+001 +- 2.761E+000
+- 1.466E+000

6.397E-002 *- 1.453E-002

o



CALIBRATION COUNT DATA
10

o
o



SAMPO 90. 1993 PA.MN.JR. Version 3.20h 1993-Sep-03 01:32:38
«sss««s*«sss«ss*ss*s*s«*s******s**ss***ssss**********************************«
* *
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T «
* »
ssss***sss*ss**sss*ss**s**s*ss****ss**«s«**s***s*******s***********

TT ANALYTICAL ST. LOUIS
ample description:CALlBRATION
.pectrum file name:931432
Sample identifier :44955-265
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.600E+01 G
Measured by :OLD

Start of irradiation
End of irradiation
Collect started on
Collect ended on

:1992-0ct-01
:1992-0ct-01
:1993-Sep-02
:1993-Sep-02

at 12:00:00
at 12:00:00
at 22:44:02
at 23:46:16

Irradiafion/s
Decay tine

:0 years 0 days 0 hours 0 Minutes
:0 years 336 days 10 hours 44 Minutes

>1ing time

Live time: 3.60E+003 s real time: 3.73E+003 s dead time: 3.59E+000 *

•sape calibration requested :PETRI1
nape calibration used :PETRI1

Created :1993-Jan-20
Modified :l993-Sep-03

Energy calibration requested : DETECT 1
Energy calibration used : DETECT 1

Created :1993-Apr-27
Modified :1993-Aug-03

calibration requested :PETRI1
Efficiency calibration used :PETRH

Created : 1993- Jan- 20
Modified :1993-Sep-03

11:13:47
01:04:36

16:21:17
12:26:22

15:46: 11
01:06:18

Last search discrimination level: 25.00
Last searcn FROM channel 8 TO channel 4088
last fitting discrimination level: 25.00
Last fit FROM channel 1 TO channel 16384
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :.. \LIBRARY\MAIN.ILF
with 64 isotopes and 151 gamma lines.

>aked backround file:.\BKG1.PTF
?rgy tolerance for peaked backround subtraction:
'eshold factor for peak areas: 1.00

1.00 kev



********************* P E A K F I T R E P O R T *********************

peak
no

1
2

3

4
5
6
7
8
9
10
11

12
13

centroid
channel

75
119

176

243
272
331
397
782

1322
1794
2344

2663
3670

.96

.27

.02

.89

.66

.33

.79

.48

.06

.63

.87

.35

.09

energy area error background
keV counts

37
59
59
88
87
122
136
165
199
391
661
898

1173
1173
1332
\835

.87 1.

.57 5.

.81 3.

.00 4.

.29 4.

.00 1.

.41 2.

.79 1.

.08 7.

.66 4.

.65 1.

.01 4.

.16 1.

.36 2.

.41 1.

.96 2.

49E+004
86E+005
55E+000
85E+005
47E+000
78E+005
13E+004
17E+005
31E+003
38E+004
89E+005
85E+004
59E+005
12E+000
43E+005
73E+004

X

12.1
9.8
22.2
0.6
25.3
0.2
0.7
0.2
2.3
0.4
0.2
0.3
0.3
17.0
0.3
0.6

counts

2.87E+004
2.65E+004

1.80E+004

1.02E+004
8.66E+003
7.71E+003
8.30E+003
6.14E+003
5.10E+003
5.43E+003
2.93E+003

1.60E+003
4.96E+002

intensity

4.
1.

1.

4.
5.
3.
2.
2.
1.
6.
2.

2.
7.

gps

06E+001
36E+003

14E+003

64E+002
85E+001
57E+002
53E+001
67E+002
93E+003
70E+002
85E+003

87E+003
25E+002

error
X

16.3
10.9

2.6

2.6
2.8
2.8
3.6
2.5
2.5
2.3
2.1

2.2
3.9

gfit

85.8
90.0

27.8

2.2
1.1
0.9
2.3
1.4
1.5
0.7
2.0

2.1
1.5

Flags: m = a peak In a multiplet, M = last peak in a multiplet, ? = bad fit
B = backround peak - will be subtracted from the peak above.



ss**s*«* R A D I O N U C L I D E A N A L Y S I S R E P O R T *********

un nuc NUCIKM
let lid naae
*t •

1 CO-57
2 CO-60
3 Y-88
4 CD-109
5 Sfc-113
6 CS-137
7 CE-139
8 AM-241

uonr iu ' •• •
Saaple

0.99 3.214E+002
1.00 1.680E+003
0.95 4.233E+002
1.00 1.796E+004
0.96 2.422E+002
1.00 1.331E+003
0.97 2.611E+002
1.00 2.218E*003

act iv it. y

Decay
Corrected

7.602E+002
1.897E+003
3.773E+003
2.968E+004
1.837E+003
1 . 359E+003
1.420E+003
2.221E+003

These peaks Mere not Identified:

Peak Channel
1 75.96
7 397.79

Energy Intensity
37.87 4.06E+001

199.08 2.53E+001

SE Carxj. OE Cand,
548.87 1059.87
710.08 1221.08

Decay Corr.
2 Sign Err

+/- 2.875E+001
*/- 5.709E+001
+/- 1.482E+002
+/- 1.520E+003
+/- 9.119E+001
+/- 6.693E+001
+/- 7.804E+001
+/- 4.726E+002

Error
16.27
3.61



**s*stx******* P E A K A S S O C I A T I O N R E P O R T ***************

Under Nuc Nuclide Peak Peak Peak Peak
deter 11de usage
set » * * channel energy X

1 CO-57
4 243.89 122.00 100.71
5 272.66 136.41 99.18

2 CO-60
11 2344.87 1173.16 100.33
12 2663.35 1332.41 99.63

3 Y-88
10 1794.63 898.01 100.43
13 3670.09 1835.96 98.74

4 CD-109
3 176.02 88.00 100.00

5 SN-113
8 782.48 391.66 100.00

6 CS-137
9 1322.06 661.65 100.00

7 CE-139
6 331.33 165.79 100.00

8 AM-241
2 119.27 59.57 100.00

o
o



90. 1993 PA,MN,JR. Version 3.20h 1993-Sep-03 09:27:35

|**************4^*****************************S**************S**********

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS fit*'**
Sample description-.CALIBRATION VERIFICATION
Spectrum file name:931420

:44955-265
:PETRI
:SOLID
: 4.600E+01 G
:DLD

Sample identifier
Sample geometry
Sample type
Sample size
Measured by

Start of irradiation
End of "irradiation
Collect started on
Collect ended on

Irradiation/sampling time
Decay time

:1992-0ct-01
M992-Oct-01
:l993-Sep-02
M993-Sep-02

at 12:00:00
at 12:00:00
at 17:45:35
at 18:01:09

:0 years 0 days 0 hours 0 minutes
:0 years 336 days 5 hours 45 minutes

Live time: 9.00E+002 s real time: 9.34E+002 s- dead time: 3.64E+000 X

Shape calibration requested :PETRI1 •
Shape calibration used :PETRI1

Created :l993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested :DETECT1
Energy calibration used :DETECT1

Created :1993-Apr-27 16:21:17
Modified :1993-Aug-03 12:26:22

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :l993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

Last search discrimination level: 8.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 8.00
Last fit FROM channel 1 TO channel 16384
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :..\LIBRARY\MAIN.ILF
with 64 isotopes and 151 gamma lines.

Peaked backround file:.\BKG1.PTF
Energy tolerance for peaked backround subtraction: 1.00 keV
Threshold factor for peak areas: 1.00

CO

o
o
o



sss«ssss*sssssss***ss P E A K FIT R E P O R T ********************<

tak
to

1
2
3

4

5
6
7
8
9

10
11
12
13

14
15

centra id
channel

75.87
87.63

119.22

175.97

243.85
272.58
331.28
397.70
557.66
782.46

1322.04
1794.60
2344.87

2663.37
3670.14

energy
keV

37.82
43.72
59.55
59.81
87.98
87.29

121.98
136.37
165.76
199.03
279.12
391.66
661.64
898.00

1173.16
* 173. 36
1332.42
1835.98

area
counts

4.32E+003
1 . 53E+003
1 . 53E+005
8.87E-001
1 . 26E+005
1.12E+000
4.61E+004
5.56E+003
3.03E+004
1.89E+003
8.30E+002
1.14E+004
4.87E+004
1.24E+004
4.09E+004
5.30E-001
3.68E+004
6.96E+003

error background intensity error gfit
* counts gps X

7.9
13.8
1.1

22.2
0.4

25.3
0.3
1.1
0.6
2.9
4.0
0.7
0.4
0.7
0.5
17.0
0.7
1.0

7.18E+003 4.71E+001
5.90E+003 1.55E+001
6.68E+003 1.42E+003

2.56E+003
2.23E+003
.91E+003
10E+003
67E+003
57E+003
.25E+003
38E+003

7.50E+002

4.80E-I-002
6.11E+001
3.71E+002
2.61E+001
1.50E+001
2.79E+002
1.99E+003
6.87E+002
2.93Et-003

4.18E4-002 2.96E+003
1.27E+002 7.38E+002

13.5 26.2
16.2 7.0
4.7 31.5

4.50E+003 1.18E+003 2.6 2.7

2.7
2.9
2.9
4.0
4.8
2.6
2.5
2.4
2.2

2.3
4.0

2.2
0.8
1.8
1.2
0.7
0.7
1.4
1.0
1.7

3.5
1.5

Flags: • = a oeak in a •ultiolet, M = last oeak in a multiplet, ? = bad fit
B = backround oeak - will be subtracted from the oeak above.



******** R A D I O N U C L I O E A N A L Y S I S R E P O R T *********

un NUC Nuciiae i
let lid name
iet *

1 CO-57
2 CO- 60
3 Y-88
4 CD- 109
5 SN-113
6 CS-137
7 CE-139
8 HG-203
9 AM-241

These peaks were

»eak Channel
1 rs.87
2 87 . 63
8 397.70

onria
Sample

0.99 3.337E+002
1.00 1.728E+003
0.95 4.334E+002
1.00 1.868E+004
0.96 2.522E+002
1.00 1.371E+003
0.97 2.711E+002
0.77 1.138E+001
1.00 2.320E+003

not identified:

Energy Intensity
37.82 4.71E+001

' 43.72 1.55EHJ01
199.03 2.61E+001

activity ^pi
Decay

Corrected

7.888E+002
1.950E+003
3.859E+003
3.087E+004
1.911E+003
1.400E+003
1.473E+003
1.691E+003
2.324E+003

SE Cand. DE Cand.
548.82 1059.82
554.72 1065.72
710.03 1221.03

i; V u ;
Decay Corr.
2 Sigma Err

V- 3.039E+001
+/- 6.019E+001
+/- 1.567E+002
+/- 1.558E+003
+/- 9.717E+001
+/- 6.960E+001
+/- 8.252E+001
+/- 1.577E+002
+/- 2.138E+002

Error
13.48
16.18
3.98

/7ti

~̂—
+ /o.s*
i- 3.̂ *4

" O»W/
4S.TZ,
+ 3.3S
-f 7. V */
- y. 5^
+ <f.3L(

+ s,ao
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o



**..*,***«**** P E A K A S S O C I A T I O N R E P O R T ««*«««*«««*«

Under Nuc
deter Tide
set •

ic Nucllde
de
§
1 CO-57

2 CO-60

3 Y-88

4 CD- 109

5 SN-113

6 CS-137

7 CE-139

8 HG-203

9 AM-241

Peak

9

5
6

13
14

12
15

4

10

11

7

9

3

Peak

channel

243.85
272.58

2344.87
2663.37

1794.60
3670.14

175.97

782.46

1322.04

331.28

557.66

119.22

Peak

energy

121.98
136.37

1173.16
1332.42

898.00
1835.98

87.98

391.66

661.64

165.76
.

279.12

59.55

Peak
usage
*

101.13
98.60

100.50
99.43

100.25
99.29

100.00

100.00

100.00

100.00

100.00

100.00



ITAS St. LOUIS
GERMANIUM DETECTOR

CALIBRATION DATA

for

DETECTOR 2

with I

45 g PETRI DISH

GEOMETRY



Energy calibration : DETECT2
File created : 1993-Jan-18 12:07:00 Modified : 1993-Jul-09 14:14:14

CHAN ENERGY EN. UNCERT. NONLINEARITY
Kev KeV

1
2
3
4
5
6
7
8
9
10

120.038
177.029
244.855
332.304
783.633
1323.274
1795.925
2345.974
2664.354
3670.558

59.537
88.032
122.063
165.853
391.688
661.649
898.021
1173.216
1332.486
1836.014

0.226
0.100
0.101
0.101
0.100
0.103
0.100
0.100
0.100
0.101

-0.069
-0.087
0.010
0.049
0.081
0.055
-0.044
-0.042
-0.060
0.056

Energy calibration function: 2
Energy calibration chi-square: 1.375E-001
Energy calibration coefficients

1 -5.428E-001 +- 9.959E-002
2 5.007E-001 +- 2.997E-004
3 -2.753E-007 + - 1.939E-007
4 4.923E-011 +- 3.341E-011

ro
o



Calibration source data file: C:\SAMPO\CALIBR\MARN650.CLF
File created: 1993-Jul-12 17:00:10 Modified: l993-Jul-14

Index Nuclide Type Esc En. (keV)
Act (Bq)

1 AM-241

2 CD-109

3 CO-S7

4 CE-139

5 HG-203

6 SN-113

7 SR-85

8 CS-137

9 Y-88

10 CO-60

11 CO-60

12 Y-88

0 59.537
3.360E+003

0 88.032
4.640E+004

0 122.063
8.830E+002

0 165.853
1.420E+003

0 279.189
2.470E+003

0 391.688
2.550E+003

0 513.990
2.900E+003

0 661.649
1.290B+003*

0 898.021
5.190E+003

0 1173.216
1.910B+003

0 1332.486
1.920E+003

0 1836.014
5.130B+003

En. Err. Half-life Unit
Cal. Unc. Yr Mon Day

0.100 4.322E+002 Y
5.000 1993 7 1

0.100 4.639E+002 D
4.700 1993 7 1

0.100 2.709E+002 D
4.700 1993 7 1

0.100 1.377E+002 D
4.800 1993 7 1

0.100 4.660E+001 D
4.700 1993 7 1

0.100 1.151E+002 D
4.500 1993 7 1

0.100 6.484B+001 D
5.000 1993 7 1

0.100 3.017E+001 Y
5.000 1993 7 1

0.100 1.066E+002 D
4.500 1993 7 1

0.100 5.271E+000 Y
4.800 1993 7 1

0.100 5.271E+000 Y
4.700 1993 7 1

0.100 1.066E+002 D
4.900 1993 7 1

09:36:39

Branch. rat.
Hr Min Sec

12

12

12

12

12

12

12

12

12

12

12

35.900
0 0

3.720
0 0

85.510
0 0

80.350
0 0

77.300
0 0

64.900
0 0

99.270
0 0

85.120
0 0

93.400
0 0

100.000
0 0

100.000
0 0

99.380
12 0 0



-SAMPO 90, 1993 PA.MN.JR. Version 3.20H 1993-Jul-14 12:36:42

***ts*****s************************************************t******************
* ** • G A M M A S P E C T R U M - A N A L Y S I S R E P O R T t
* . *

***tt***S*****t************«**t**************t**t*****<*****«*******S*S****t**

IT ANALYTICAL ST. LOUIS
Sample description:CALIBRATION
Spectrum file name:930965
Sample identifier :46642-334
Sample geometry :MARN650
Sample type :SOLID
SampTe size : 6.500E+02 G
Measured by :DLO

Start of irradiation
End of irradiation
Collect started on
Collect ended on

"•"Irradiation/sampling t*me
Decay time

1993-Ju1-01
:1993-Jul-01
1993-Ju1-12
:1993-Jul-12

at 12:00:00
at 12:00:00
at 08:37:47
at 09:39:50

:0 years 0 days 0 hours 0 minutes
:0 years 10 days 20 hours 37 minutes

Live time: 3.60E+003 s real time: 3.72E+003 s dead time: 3.30E+000 X

Shape calibration requested :MARN6502
Shape calibration used :MARN6502

Created :1993-Jan-18 11:47:07
Modified :!993-Jul-l4 11:11:14

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Ju1-09 U:U:14 .

Efficiency calibration requested :MARN6502
Efficiency calibration used :MARN6502

Created :1993-Feb-02 17:29:34
Modified :1993-Ju1-14 10:57:21

Last search discrimination level: 25.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 25.00
Last fit FROM channel 1 TO channel 16384
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :..\LIBRARY\MAIN.ILF
with 64 isotopes and 151 gamma lines.

Peaked backround file:.\BKG2.PTF
Energy tolerance for peaked backround subtraction: 1.00 keV
Threshold factor for peak areas: 1.00

CT>
CO



sssss****s**s*******s P E A K FIT R E P O R T «*«»**»»»»»«»*»**«*«

peak

B

9

3

3

3

B

B

B

B

a
3

no

i

i

3

4
5

5

7

8
9

10

11

12

13

centre id
channel

^19.93

'"5.78

2*4.70

273.48
332.19

558.65

783.53

'028.02
1323.26

1795.89

2346.08

2664.42

3670.72

energy
kev

59.50
59.47
87.96
8'. 70
'2H.96
'22.02
126.37
165.75
165.92
279.10
279.39
391.63
391.57
513.95
661. £4
661.73
898.05
897.93
1173.26
1173.22
1332.50
1332.38
1836.10
1835.78

area error background
counts

3.74E+004
1.45E+002
1.61E+OQ5
4.00E+002
9.04E+004
3.92E+002
".'9E+004
1.30E+005
2.99E+002
1.34E+005
1.83E+002
9.33E+004
3.26E+002
1.16E+005
4.03E+004
5.66E+002
1.19E+005
3.90E+002
3.99E+004
4.14E+002
3.55E+004
3.71E+002
6.64E+OCU-
2.00E+002

%

0.9
25.5
0.9
3.5
0.5
3.9
1.4
0.4
9.0
0.3
16.9
0.3
7.1
0.7
0.4
3.0
0.4
4.5
0.4
4.2
0.6
4.8
0.4
6.8

~

•>

•>

•>•»
*\

1

7

6
6

3

2

1

5

counts

. 70E+C04

.03E+004

. 74E*004

.64E+004

. 29E+004

.32E*C04

.51E+C03

.94E+003

.OSE-t-003

.51E*003

.01E+003

.94E+003

.69E+002

Intensity

1

1

7

9
1

1

1

2
1

4

1

1

4

9PS

.17E+003

. 78E+003

.27E+002

.33E+001

.05E+003

. 59E*003

. 57E+003

. 58E+003

.1SE+003

.44E+003

.88E+003

.87E>003

.84E+003

error
X

5.1

3.6

3.5

3.7
3.3

3.6

3.6

3.7
3.7

4.0

4.1

4.2

.5.7

gfit

2.9

18.2

3.5

•M
2.7

1.6

1.3

9.6
1.0

2.7

1.3

2.4

1.9

Flags: m = a peak in a multiplet, M = last peak in a nultlplet, ? = bad fit
B = backround peak - Mill be subtracted from the peak above.

o

CD



******** R A . O Z O N U C L I O E . A N A L Y S I S R E P O R T ****«*«

set

ic Nucnae
d name

1 CO-57
2 CO-60
3 SR-85
4 Y-88
5 C3-109
6 SN--113
7 CS-'37
8 CE-139
9 MQ-202
0 AM-241

uonna

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Sample
•

3.583E+001
7.696E+001
1.081E+002
1.987E+002
1.979E+003
1.002E+002
5.530E+001
5.433E+001
8.550E+001
1.350E+002

activity vpv*i
Decay

Corrected

3.684E+001
7.726E*001
1.214E+002
2.132E+002
2.012E+003
1.070E+002
5.533E+001
5.738E+001
1.005E+002
1.350E+002

/ vi ;
Decay Corr.
2 Sigma Err

V- 1.845E+000
+/- 4.443E+000
+/- 8.694E+000
+/- 1.365E+001
V- 1.405E+002
+/- 7.653E*000
+/- 3.994E+000
+/- 3.761E+000
V- 7.035E+000
+/- 1.353E+001

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

o
o
o
o



«**«***•**«««« P E A K A S S O C I A T I O N R E P O R T *«***««***«»***

set *

«uc Nuclide
Hde
•
• CO-57

2 CC-60

2 SR-85

4 Y-88

5 CO- 109

6 SM-113

7 CS-137

8 CE-139

9 HG-203

10 AN-241

Peak

•

3
4

ti
12

8

10
13

2

, " 7

9

5

6

1

Peak

channel

244.70
273.48

2346.08
2664.42

1328.02

1795.89
3670.72

176.78

783.53

1323.26

332.19

558.65

119.93

Peak

energy

121.96
136.37

1173.26
1332.50

513.95

898.05
1836.10

87.96

391.63

661.64

165.75

279.10

59.50

Peak
usage
X

101.83
97.91

99.73
100.27

100.00

100.73
98.45

100.00

100.00

100.00

100.00

100.00

" ~~ioo\oo



CALIBRATION STANDARD §
DATA §
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Calibration source data file: C:\SAMPO\CALIBR\PETRISTD.CLF
File created: 1991-Sep-23 11:04:22 Modified: 1993-Jul-07

Index Nuclide Type Esc En. (keV)
Act (Bq)

1 AM-241

2 CD-109

3 CO-57

4 CE-139

5 HG-203

6 SN-113

7 CS-137

8 Y-88

9 CO-60

10 CO-60

11 Y-88

0 59.537
3.830E+003

0 88.032
4.970E+004

0 122.063
1.220E+003

0 165.853
2.570E+003

0 279.189
2.640E+003

0 391.688
3.150E-I-003

0 661.649
2.220E+003

0 898.021
6.600E+003

0 1173.216
3.200E+003

0 1332.486
3.210E+003

0 1836.014
6.530E-I-003

En. Err. Half-life Unit
Cal. Unc. Yr Mon Day

15:40:14

Branch.rat -
Hr Min Sec

0.100
5.000

0.100
4.900

0.100
4.300

0.100
4.400

0.100
4.900

0.100
4.400

0.100
4.400

0.100
4.400

0.100
4.200

0.100
4.900

0.100
4.400

4.322E+002 Y
1992 10 1

4.639E+002 D
1992 10 1

2.709E+002 D
1992 10 1

1.377E+002 D
1992 10 1

4.660E+001 D
1992 10 1

1.151E+002 D
1992 10 1

3.017E+001 Y
1992 10 1

1.066E+002 D
1992 10 1

5.271E+000 Y
199i 10 1

5.271E+000 Y
1992 10 1

1.066E-I-002 D
1992 10 1

12

12

12

12

12

12

12

12

12

12

12

35.900
0 0

3.720
0 0

85.510
0 0

80.350
0 0

77.300
0 0

64.900
0 0

85.120
0 0

93.400
0 0

100.000
0 0

100.000
0 0

99.380
0 0
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SHAPE CALIBRATION DATA
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Shape calibration : PETRI2
File created : 1993-Jan-18 11:47:07 Modified : 1993-Jul-14

I
-

1
2
3
4
5
6
7
8
9
10

CHANNEL

119.960
176.776
244.702
332.165
783.488
1323.224
1795.893
2346.039
2664.405
3670.750

WIDTH
FWHM
keV

1.538
1.542
1.570
1.600
1.736
1.888
1.997
2.167
2.235
2.468

WIDTH
FWHM
chan

3.073
3.080
3.136
3.196
3.470
3.774
3.992
4.333
4.467
4.929

WIDTH
SIGMA
chan

1.305
1.308
1.332
1.357
1.473
1.603
1.695
1.840
1.897
2.093

LOWTAIL

chan

2.148
3.782
3.815
2.503
2.800
3.305
3.461
3.381
3.403
3.342

HIGHTAIL

chan

2.886
3.098
2.644
3.160
2.843
4.002
3.669
4.009
4.464
5.903

ENERGY

keV

59.517
87.960
121.963
165.743
391.602
661.624
898.053
1173.232
1332.493
1836.116

Shape width calibration function: 2
Shape width calibration chi-square: 9.154E-001
Shape width calibration coefficients

1 1.268E+000 +- 5.138E-003
2 2.670E-004 +- 7.881E-006
3 -1.137E-008 +- 2.499E-009

Shape hightail calibration function: 1
Shape lowtail calibration function: l



V

EFFICIENCY CALIBRATION DATA

o
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Detector efficiency calibration : PETRI2
File created : 1993-Jan-18 14:37:42 Modified : 1993-Aug-l9

I Energy Efficiency Eff. uncert. %
10:49:12

" 1
2
3
4
5
6
7
8
9
10

59.537
88.032
122.063
165.853
391.688
661.649
898.021
1173.216
1332.486
1836.014

0.0139938
0.0500000
0.0612212
0.0585820
0.0280499
0.0166665
0.0117018
0.0091886
0.0081624
0.0060081

5.015
4.900
4.302
4.412
4.410
4.407
4.414
4.212
4.912
4.427

Detector efficiency calibration function: 3
Detector efficiency calibration chi-square: 1.809E+000
Detector efficiency calibration coefficients

1 -1.943E+002 +-
2 1.242E+002 +-
3 -2.971E+001 +-
4 3.113E+000 +-
5 -1.215E-001 +-

1.793E+001
1.290E-I-001
3.427E+000
3.988E-001
1.716E-002



CALIBRATION COUNT DATA §



SANPO 90, 1993 PA,MN,JR. Version 3.20gM 1994-Feb-26 11:58:38
*****************************************************A********************,

*

* G A M M A S P E C T R U M A N A L Y S I S R E P O R T
*
*
*

**************

IT ANALYTICAL ST. LOUIS
Sample description:CALIBRATION
Spectrum file name:930985
Sample number :44955-265
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.600E+01 G
Measured by :DLD

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1992-Oct-01
:1992-Oct-01
:1993-Jul-14
:1993-Jul-14

at 12:00:00
at 12:00:00
at 12:32:52
at 13:49:42

:0 years 0 days 0 hours 0 minutes
:0 years 286 days 0 hours 32 minutes

Live time: 4.50E+003 s real time: 4.61E+003 s dead time: 2.39E+000 %

Shape calibration requested
Shape calibration used

Created
Modified

:PETRI2
:PETRI2
: 1993-Jan-18
:1993-Jul-14

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18
Modified :1993-Jul-09

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18
Modified :1993-Aug-19

11:47:07
16:16:37

12:07:00
14 :14 :14

14:37:42
10:49:12

O
o

Last search discrimination level: 20.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 20.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 65 isotopes and 152 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



P E A K
Spectrum file name: 930985

F I T R E P O R T
Sample number: 44955-265

peak

B

B

B

B

no

1
2

3
4
5
6
7
8

9
10

11

12

centroid
channel

119
176

244
273
332
558
783
1323

1795
2346

2664

3670

.93

.74

.67

.48

.16

.62

.48

.23

.88

.03

.41

.75

energy
keV .

59
87
87
121
136
165
279
391
661
661
898
1173
1173
.1332
1332
1836

.50 8

.94 2

.34 1

.95 1

.37 1

.74 1

.08 5

.60 4

.62 1

.36 1

.05 5

.23 1

.19 2

.50 1

.62 2

.11 2

area error background
counts

.54E+004

.46E+005

.06E+001

.38E+005

.70E+004

.28E+005

.07E+003

.60E+004

.39E+005

.83E+000

.02E+004

.19E+005

.51E+000

.06E+005

.32E+000

.73E+004

%

1.0
1.2
13.1
0.9
0.6
0.5
2.2
,0.4.
0.2
27.7
0.4
0.3
16.1
0.4

15.7
0.5

counts

2.03E+004
2.25E+004

1.51E+004
1.25E+004
1.11E+004
8.95E+003
7.61E+003
5.85E+003

6.33E+003
2.72E+003

1.15E+003

3.39E+002

intensity
gps

1.31E+003
1.22E+003

4.88E+002
5.88E+001
4.60E+002
2.80E+001
3.70E+002
1.95E+003

9.35E+002
2.81E+003

2.82E+003

1.03E+003

error
%

4.8
3.0

2.6
2.4
2.4
3.8
3.0
1.5

1.4
1.5

1.3

3.7

gfit

12.0
52.5

16.8
0.8
4.8
1.4
0.8
0.8

1.2
2.5

2.4

1.2

Flags: m = a peak in a multiplet, M * last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

bad fit

o
o
o



******** R A D I O N U C L I D E
Spectrum file name: 930985

A N A L Y S I S R E P O R T *********
Sample number: 44955-265

un
det
set

HUC
lid
*

1
2
3
4
5
6
7
8
9

nucxiae
name

CO-57
CO-60
Y-88
CD-109
SN-113
CS-137
CE-139
HG-203
AM- 241

V.QH

0.
1.
0.
1.
0.
1.
0.
0.
1.

uL-LU

99
00
96
00
97
00
98
82
00

Sample
Activity

3.301E+002
1.654E+003
5.909E+002
1.927E+004
3.349E+002
1.346E+003
3.366E+002
2.125E+001
2.141E+003

%
Err

1.
0.
1.
2.
2.
1.
2.
3.
4.

or

79
98
32
96
96
55
36
77
80

UJ.VX

C

6
1
3
2
1
1
1
1
2

ty ipv_j./v»; -
Decay
orrected

.862E+002

.834E+003

.795E-1-003

.954E+004

.875E+003

.371E+003

.420E+003

.497E+003

. 143E+003

2

2
3
9
1
1
4
6
1
2

Decay Corr.
Sigma Error

.406E+001

.531E+001

.808E+001

.715E+003

. 089E+002

. 153E+001

. 574E+001

.107E+002

. 017E+002

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

10
o



************** P E A K A S S O C I A T I O N R E P O R T ***************
Spectrum file name: 930985 Sample number: 44955-265

deter lide
set #

.c
d<
#
1

2

3

4

5

6

7

8

9

Nuclide
a

CO-57

CO-60

Y-88

CD-109

SN-113

CS-137

CE-139

HG-203

AM-241

Peak

#

3
4

10
11

9
.12

2

7

8

5

6

1

Peak

channel

244
273

2346
2664

1795
3670

176

783

1323

332

558

119

.67

.48

.03

.41

.88

.75

.74

.48

.23

.16

.62

.93

Peak

energy

121
136

1173
1332

898
1836

87

391

661

165

279

59

.95

.37

.23

.50

.05

.11

.94

.60

.62

.74

.08

.50

Peak
usage
%

98
101

100
99

100
96

100

100

100

100

100

100

.52

.24

.34

.71

.45

.92

.00

.00

.00

.00

.00

.00 s
o
<=>
a



SAMPO 90, 1993 PA,MN,JR. Version 3.20gM 1994-Feb-26 12:13:29
r*************************************************************************

G A M M A S P E C T R U M A N A L Y S I S R E P O R T
*
*
* •

V

IT ANALYTICAL ST. LOUIS
Sample description:CAL VERIFICATION
Spectrum file name-.931146
Sample number
Sample geometry
Sample type
Sample size
Measured by

:44955-265
:PETRI
:SOLID
: 4.600E+01 G
:PAH

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1992-0ct-01
;1992-0ct-01
:1993-Aug-19
;1993-Aug-19

at 12:00:00
at 12:00:00
at 08:41:46
at 08:57:07

:0 years 0 days 0 hours 0 minutes
:0 years 321 days 20 hours 41 minutes

Live time: 9.00E+002 s real time: 9.21E+002 s dead time: 2.28E+000 %

Shape calibration requested :PETRI2
Shape calibration used :PETRI2

Created :1993-Jan-18 11:47:07
Modified :1993-Jul-14 16:16:37

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Jul-09 14:14:14

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18 14:37:42
Modified :1993-Aug-19 10:49:12

Last search discrimination level: 5.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library

ift

o
o
o

C:\SAMPO\LIBRARY\MAIN.ILF
with 65 isotopes and 152 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha:" 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 931146

F I T R E P O R T
Sample number: 44955-265

*********************

peak

B

B

B

B

no

1
2

3
4
5
6
7
8

9
10

11

12

centroid
channel

119
176

244
273
332
558
783

1323

1795
2345

2664

3670

.95

.74

.69

.53

.15

.63

.41

.09

.66

.74

.07

.22

energy
kev

59
87
87
121
136
165
279
391
661
661
897

1173
1173
1332
1332
1835

.51

.94

.34

.96

.39

.74

.08

.56

.56

.36

.94

.08

.19

.33

.62

.85

area error background
counts

1.86E+004
4.99E+004
2.12E+000
2.72B+004
3.33E+003
2.25E+004
5.69E+002
7.69E+003
2.85B+004
3.66B.-OOL.
8.20E+003
2.40E+004
5.02E-001
2.15E+004
4.63E-001
4.40E+003

%

1.6
1.5

13.1
1.0
1.8
0.9
7.2
1.2
0.7
27.1,
1.1
0.6
16.1
0.6

15.7
1.1

counts

3.74E+003
4 . 14E+003

2.68E+003
2.25E+003
1.93E+003
1.76E+003
1.47E+003
1.03E+003

1 . llE+003r

4.71E+002

1.20E+002

5.09E+001

intensity
gps

1.42E+003
1.24E+003

4.80E+002
5.76E+001
4.05E+002
1.57E+001
3.09E+002
2.00E+003

-
7.64E+002
2.84E+003

2.87E+003

8.31E+002

error
%

5.0
3.1

2.7
3.0
2.5
7.8
3.2
1.7

1.8
1.5

1.4

3.8

gfit

6.4
16.6

4.6
1.0
2.7
1.1
1.6
2.6

1.3
1.5

1.3

1.2

Flags: m « a peak in a multiplet, M * last peak in a multiplet, ?
B - backround peak - will be subtracted from the peak above.

bad fit



******** R A D I O N U C L I D E
Spectrum file name: 931146

Un Nuc
det li
set #

A N A L Y S I S R E P O R T *********
Sample number: 44955-265

1C

.d

1
2
3
4
5
6
7
8
9

iNuuiiae
name

CO-57
CO-60
Y-88
CD-109
SN-113
CS-137
CE-139
HG-203
AM-241

uu

0
1
0
1
0
1
0
0
1

lit J.U

.99

.00

.95

.00

.96

.00

.97

.78

.00

3
1
4
1
2
1
2
1
2

Sample
Activity

.249E+002

.676E+003

. 826E+002

.951E+004

.799E+002

.378E+003

.961E+002

.192E+001

.328E+003

%
Err

1.
1.
1.
3.
3.
1.
2.
7.
4.

•or

99
04
60
09
19
70
47
83
96

-i-uy vt'v.j./ \3i -
Decay

Corrected

7.403E+002
1.882E+003
3.913E+003
3.155E+004
1.944E+003
1.406E+003 .
1.496E+003
1.430E+003
2.331E+003

Decay Corr.
2 Sigma Error

2.892E+001
3.829E+001
1.229E+002
1.911E+003
1.215E+002
4.685EH-001
7.254E+001
2.195E+002
2.264E+002

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

*.
r-
ao
o
o
o
o
o



************** P E A K
Spectrum file name: 931146

Under Hue Nuclide
deter lide
set * *

1 CO-57

2 CO-60

3 Y-88

4 CD-109

5 SN-113

6 CS-137

7 CE-139

8 HG-203

9 AM-241

A S S O C I A T I O N R E P O R T ***************
Sample number: 44955-265

>eak

*

3
4

10
11

9
12

2

7

8

5

6

1

Peak

channel

244.69
273.53

2345.74
2664.07

1795.66
3670.22

176.74

783.41

1323.09

332.15

558.63

119.95

Peak

energy

121.96
136.39

1173.08
1332.33

897.94
1835.85

87.94

391.56

661.56

165.74

279.08

59.51

Peak
usage
%

98.45
101.84

100.54
99.53

100.39
98.15

100.00

100.00

100.00

100.00

100.00

100.00
CD
10



Spectrum file name:
M D A R E P O R T

931146 Sample number: 44955-265

Isotope

BE-7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RU-103
CD-109
SB-125
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

5.648E+001
5.548E+001
3.698E+001
8.470E+000
4.204E+000
3.827E+000
1.378E+001
6.137E+000
1.178E+002
1.825E+001
6.550E+000
7.265E+000
2.720E+000
8.910E+000
1.061E+001
7.027E+000
7.487E+000
1.318E+001
1.156E+001
4.739E+002
1.482E+002
2.464E+001

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106

• SN-113
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223 '
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

6.195E+000
9.360E+000
8.275E+000
2.957E+000
2.526E+001
5.731E+000
7.528E+000
6.447E+001
6.582E+000
5.455E+000
7.372E+000
2.210E+001
4.926E+000
1.744E+001
4.272E+000
1.326E+003
6.002E+000
2.388E+001
3.357E+001
2.355E+003
1.670E+003
3.588E+001

Isotope

NA-24 .
V-48
FE-59
CO- 5 8
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det . Act .

5.448E+000
5.814E+000
1.316E+001
8.286E+000
2.024E+001
4.007E+000
2.742E+000
8.822E+000
6.463E+000
6.562E+000
1.166E+001
7.221E+000
2.289E+001
1.521E+001
4.149E+000
1.718E+002
6.190E+001
7.794E+001
2.673E+001
7.158E+001
2.083E+004

•

o
o
o



ITAS St. LOUIS
GERMANIUM DETECTOR

CALIBRATION DATA

for

DETECTOR 4

with

45 g PETRI DISH
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CALIBRATION STANDARD
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Calibration source data file: ..\CALIBR\PETRISTD.CLF
File created: 1991-Sep-23 11:04:22 Modified: 1993-Jul-07

Index Nuclide Type Esc En. (kev)
Act (Bq)

1

2

3

4

5

6

7

8

9

10

11

AM-241

CD-109

CO-57

CE-139

HG-203

SM-113

CS-137

Y-88

CO-60

CO-60

Y-88

3

3

3

3

3

3

3

3

3

3

3

0 59.537
3.830E+003

0 38.032
4.970E+004

0 122.063
1.220E+003

0 165.853
2.570E+003

0 279.189
2.640E+003

0 391.688
3.150E+303

0 661.649
2.220E+003

0 898.021
6.600E+003

0 1173.216
3.200E+003

0 1332.486
3.210E+003

0 1836.014
6.530E+003

En. Err. Half-life Umt
Cal. Unc. Yr Mon Day

0.100 4.322E+002 Y
5.000 1992 10 1

0.100 4.639E+002 0
4.900 1992 10 1

0.100 2.709E+002 D
4.300 1992 10 1

0.100 1.377E+002 0
4.400 1992 10 1

0.100 4.660E+001 0
4.900 1992 10 1

0.100 1.151E+002 0
4.400 1992 10 1

0.100 3.017E+001 Y
4.400 1992 10 1

0.100 1.066E+002 0
4.400 1992 10 1

0.100 5.271E+000 Y
4.200 1992 10 1

0.100 5.271E+000 Y
4.900 1992 10 1

0.100 1.066E+002 0
4.400 1992 10 1

15:40:14

Branch.rat.
Hr Mm Sec

12

12

12

12

12

12

12

12

12

12

12

35.900
0 0

3.720
0 0

85.510
0 0

80.350
0 0

77.300
0 0

64.900
0 0

85.120
0 0

93.400
0 0

100.000
0 0

100.000
0 0

99.380
0 0



Calibration source data file: C:\SAMPO\CALIBR\MARN650.CLF
File created: 1993-Jul-12 17:00:10 Modified: 1993-Jul-14

Index Nuclide Type Esc En. (keV)
Act (Bq)

0 59.537
3.360E+003

0 88.032
4.640E+004

0 122.063
8.830E+002

0 165.853
1.420E+003

0 279.189
2.470E+003

0 391.688
2.550E+003

0 513.990
2.900E+003

0 661.649
1.290E+003

0 898.021
5.190E+003

0 1173.216
1.910E+003

0 1332.486
1.920E+003

0 1836.014
5.130E+003

1

2

3

4

5

6

7

8

9

10

11

AM-241

CD-109

CO- 57

CE-139

HG-203

SN-113

SR-85

CS-137

Y-88

CO-60

CO-60

3

3

3

3

3

3

3

3

3

3

3

En. Err. Half-life Unit
Cal. Unc. Yr Mon Day

09:36:39

Branch.rat.
Hr Min Sec

12 Y-88

0
5

0
4

0
4

0
4

0
4

0
4

0
5

0
5

0
4

0
4

0
4

0
4

.100

.000

.100

.700

.100

.700

.100

.800

.100

.700

.100

.500

.100

.000

.100

.000

.100

.500

.100

.800

.100

.700

.100

.900

4.322E+002
1993 7

4.639E+002
1993 7

2.709E+002
1993 7

1.377E+002
1993 7

4.660E+001
1993 7

1.151E+002
1993 7

6.484E+001
1993 7

3.017E+001
1993 7

1.066E+002
1993 7

5.271E+000
1993 7

5.271E+000
1993 7

1.066E+002
1993 7

Y

D

D

D

D

D

D

Y

D

Y

Y

D

1

1

1

1

1

1

1

1

1

12

12

12

12

12

12

12

12

12

0
35

3
0

0

0

0

0

0

0

0

85

80

77

64

99

85

93

100
1 12 0

100
1 12 0

99
1 12 0

.900
0

.720
0

.510
0

.350
0

.300
.0

.900
0

.270
0

.120
0

.400
0

.000
0

.000
0

.380
0

CO
CD
o
o
o
o



Energy calibration : DETECT4
File created : 1993-Jan-13 13:19:58 Modified : 1994-Jan-27 08:16:11

I CHAN ENERGY EN. UNCERT. NONLINEARITY
Kev KeV

1 119.216 59.537 0.100 -0.098
2 176.000 88.032 0.100 0.003
3 244.000 122.063 0.100 0.033
4 331.532 165.853 0.100 0.054
5 783.167 391.688 0.100 0.059
6 1027.791 513.990 0.100 0.042
7 1323.137 661.649 0.100 0.020
8 1796.017 898.021 0.100 -0.062
9 2346.430 1173.216 0.100 -0.089

10 2664.874 1332.486 0.100 -0.049
11 3671.599 1836.014 0.100 0.088

Energy calibration function: 4
Energy calibration chi-square: 2.778E-002
Energy calibration coefficients

1 -5.943E-001 +- 1.150E-002
2 7.166E-002 +- 1.032E-003
3 4.978E-001 +- 2.818E-005
4 2.118E-005 +- 2.381E-007

(0
o
<=>
o
o
o



SAMPO 90, 1993 PA, MR, JR.
******•****•*•*******i

Version 3.20h 1994-Jan-27 08:19:18

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

****************************
*
*
*

IT ANALYTICAL ST. LOUIS
Sample description: CALIBRATION_VERIFICATION
Spectrum file name:932574
Sample number
Sample geometry
Sample type
Sample size
Measured by

:46642-334
:MARN650
:SOLID
: 6.500E+02 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1993-Jul-01
:1993-Jul-01
:1994-Jan-26
:1994-Jan-26

at 12:00:00
at 12:00:00
at 18:08:52
at 18:39:38

:0 years 0 days 0 hours 0 minutes
:0 years 209 days 6 hours 8 minutes

Live time: 1.80E+003 s real time: 1.85E+003 s dead time: 2.49E+000 %

Shape calibration requested :MARN6504
Shape calibration used :MARN6504

Created :1993-Jan-13 10:59:35
Modified :1993-Aug-03 15:43:11

Energy calibration requested .-DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :1994-Jan-27 08:16:11

Efficiency calibration requested :MARN6504
Efficiency calibration used :MARN6504

Created :1993-Feb-04 14:27:31
Modified :1993-Aug-03 15:53:56

Last search discrimination level: 25.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 25.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 65 isotopes and 152 gamma lines.

o

o



P E A K
Spectrum file name: 932574

F I T R E P O R T
Sample number: 46642-334

peak
no

1
2
3
4
5
6
7
8
9

10
11
12
13

centroid
channel

119.
176.
244.
272.
331.
558.
783.
1027.
1323.
1796.
2346.
2664.
3671.

27
10
04
82
55
11
14
81
18
04
38
87
57

energy
keV

59
88
122
136
165
279
391
514
661
898
1173
1332
1836

.58 1

.06 1

.08 5

.48 6

.87 4

.18 6

.69 2

.00 1

.65 3

.04 3

.21 3

.47 3

.00 1

area error background
counts

.31E+005

.59E+005

.45E+004

.71E+003

.21E+004

.23E+003

.61E+004

.30E+004

. 82E-t-004

.11E+004

.56E+004

.21E+004

.82E+004

%

2.0
1.3
0.8
0.8
0.6
0.9
0.6
1.3
0.6
0.5
1.0
0.9
0.9

counts

8.29E+003
5.93E+003
3.33E+003
3.15E+003
2.85E-I-003
2.10E+003
1.49E+003
1.56E+003
1.25E+003
1.32E+003
6.51E+002
3.77E+002
1.02E+002

intensity

1
1
4
5
4
8
4
3
1
1
1
1
1

gps

.23E+003

.29E+003

.57E+002

.85E+001

.03E+002

.59E+001

. 84E+002

.10E+002

.16E+003

.25E+003

. 82E+003

.83E+003

.36E+003

error
V

5.7
4.3
4.3
4.3
4.3
4.9
5.1
5.4
5.5
6.0
6.4
6.5
7.9

gfit

82.9
47.3
5.9
0.5
2.5
0.7
1.8
3.5
2.4
1.4
6.6
5.6
2.8

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

bad fit

r*
ce
o
o
o



*•****•* R A D I O N U C L I D E
Spectrum file name: 932574

sec

A N A L Y S I S R E P O R T *********
Sample number: 46642-334

iuc nucxxue
.id name
#

1 CO-57
2 CO-60
3 SR-85
4 Y-88
5 CD-109
6 SN-113
7 CS-137
8 CE-139
9 HG-203
10 AM- 241

VUUA. XU

1.00
1.00
0.95
0.98
1.00
0.98
1.00
0.99
0.90
1.00

Sample
Activity

2.259E+001
7.595E+001
1.300E+001
5.609E+001
1.438E+003
3.104E+001
5.650E+001
2.085E+001
4.622E+000
1.428E+002

ac
%

Error

3.07
4.57
5.41
4.78
4.29
5.10
5.53
4.33
4.87
5.73

tivity tpv.i/01 -
Decay

Corrected

3.858E+001
8.190E+001
1.218Ei-002
2.187E+002
1.965E+003
1.094E+002
5.725E+001
5.979E+001
1.039E+002
1.429E+002

Decay Corr.
2 Sigma Error

2.321E+000
7.333E+000
1.290E+001
2.048E+001
1.652E+002
1.095E+001
6.207E+000
5.074E+000
9.923E+000
1.604E+001

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

o
o



P E A K
Spectrum file name:

A S S O C I A T I O N R E P O R T ***************
932574 Sample number: 46642-334

set #

rue
.id<
#
1

2

3

4

5

6

7

8

9

10

Nuclide
a

CO-57

CO-60

SR-85

Y-88

CD-109

SN-113

CS-137

CE-139

HG-203

AM-241

Peak

#

3
4

11
12

8

10
13

2

7

9

5

6

1

Peak

channel

244
272

2346
2664

1027

1796
3671

176

783

1323

331

558

119

.04

.82

.38

.87

.81

.04

.57

.10

.14

.18

.55

.11

.27

Peak

energy

122
136

1173
1332

514

898
1836

88

391

661

165

279

59

.08

.48

.21

.47

.00

.04

.00

.06

.69

.65

.87

.18

.58

Peak
usage

*

101.
98.

100.
99.

100.

100.
98.

100.

100.

100.

100.

100.

100.

56
38

36
62

00

73
70

00

00

00

00

00

00
CO
o
o



Shape calibration : PETRI4.C5/1

File created : !993-Jan-i3 10:59:35 Modified 1993-Sep-03 01:11:04

I

1
2
3
4
5
6
7
8
9
10
11

CHANNEL

119.915
176.664
244.523
273.289
331.940
783.089
1322.649
1795.107
2344.978
2663.188
3668.886

WIDTH
FWHM
keV

0.776
0.806
0.852
0.874
0.908
1. 149
1.405
1.586
1.807
1.918
2.276

WIDTH
FWHM
chan

1.551
1.610
1.702
1.747
1.814
2.296
2.809
3.171
3.613
3.833
4.545

WIDTH
SIGMA
chan

0.658
0.684
0.723
0.742
0.770
0.975
1.193
1.346
1.534
1.627
1.930

LOWTAIL

chan

1.295
1.309
2.105
1.366
1.541
1.950
2.386
2.179
2.421
2.461
2.757

HIGHTAIL

chan

2.276
2.320
2.517
2.613
1.541
1.950
2.386
2.929
3.810
4.225
4.961

ENERGY

keV

59.583
87.999
121.974
136.376
165.738
391.537
661.486
897.818
1172.876
1332.076
1835.498

Shape width calibration function: 2
Shane width calibration chi-square: 1.116E+000
Shape width calibration coefficients

1 6.055E-001 +- 2.425E-003
2 4.586E-004' +- 9.036E-006
3 -2.688E-008 +- 2.673E-009

Shape hightail calibration function: 1
Shape lowtail calibration function: 1

o
o
o
o



Detector efficiency calibration : PETRI4
File created : l993-Jun-25 14:12:16 Modified : 1993-Sep-21 15:14:24

I Energy Efficiency Eff. uncert. X

1 59.537 0.1131913 5.002
2 88.032 0.1192236 4.902
3 122.063 0.1115209 4.307
4 165.853 0.0880000 4.400
5 391.688 0.0490000 4.400
6 661.649 0.0272166 4.407
7 898.021 0.0188963 4.430
8 1173.216 0.0152656 4.208
9 1332.486 0.0134673 4.908
10 1836.014 0.0100194 4.447

Detector efficiency calibration function: 3
Detector efficiency calibration chi-square: 9.806E-001
Detector efficiency calibration, coefficients

1 -1.090E+001 +- 1.792E+001
2 3.683E+000 +- 1.289E+001
3 -1.824E-001 +- 3.426E+000
4 -7.384E-002 +- 3.987E-001
5 6.356E-003 +- 1.716E-002

o
o
o



G A M M A S P E C T R U M A N A L Y S I S R E P O R T

tsss*x********sssss**ss********s*s***s«*«**xs***s*ss*»sx**s**sxsxs*

IT ANALYTICAL ST. LOUIS
Sample descriptionrCALlBRATION
Spectrum file name:931434
Sample identifier :44955-265
Sample geometry :PETRI
Sample type : SOL ID
Sample size : 4.600E+01 G
Measured by :OLO

Start of irradiation
End of irradiation
Collect started on
Collect ended on

Irradiation/sampling time
Decay time

Live time: 3.60E+003 s real tii

:1992-0ct-01
:1992-0ct-01
:1993-Sep-02
:1993-Sep-03

at 12:00:00
at 12:00:00
at 23:47:00
at 00:49:17

:0 years 0 days 0 hours 0 Minutes
:0 years 336 days 11 hours 47 Minutes

3.74E+003 s dead tiMe: 3.67E+000 X

Shape calibration requested :PETRI4
Shape calibration used :PETRI4

Created :1993-Jan-13 10:59:35
Modified :l993-Sep-03 01:11:04

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :i993-Jan-i3 13:19:58
Modified :i993-Aug-03 15:49:18

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25 14:12:16
Modified :1993-Sep-03 01:12:34

Last search discrimination level: 25.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 25.00
Last fit FROM channel 1 TO channel 16384
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :..\LIBRARY\MAIN.ILF
with 64 isotopes and 151 gemma lines.

Peaked backround file:.\BK64.PTF
Energy tolerance for peaked backround subtraction: 1.00 keV
Threshold factor for peak areas: 1.00



it******************* P E A K F I T R E P O R T **s******************

peak

•>
7

B

B

B

B

B

B

B

B

B

B

no

1
2

3

4

5
6

7

8

9

10

11

12

centrold
channel

76
119

176

244

273
331

783

1322

1795

2344

2663

3668

.61

.91

.66

.52

.29

.94

.09

.65

.11

.98

.19

.89

energy area error background
keV counts

37.
59.
59.
88.
87.

121.
121.
136.
165.
165.
391.
391.
661.
661.
897.
897.
1172.
1173.
1332.
1332.
1835.
1835.

90 1.
58 5.
63 1.
00 4.
54 1.
97 1.
98 6.
38 2.
74 1.
77 3.
54 4.
73 1.
49 1.
70 6.
82 4.
90 4.
88 1.
10 8.
08 1.
32 8.
50 2.
87 2.

37E+004
68E+005
06E+001
80E+005
90E+001
77E+005
74E+000
13E+004
18E+005
40E+000
30E+004
36E+001
83E+005
25E+000
70E+004
96E+000
56E+005
42E+000
38E+005
65E+000
63E+004
25E+000

X

13.8
1.2
9.1
0.4
14.9
0.3
14.1
0.6
0.4

27.2
0.7
6.1
0.5
10.2
0.5

11.6
0.3
6.4
0.5
6.6
1.7

13.4

counts

1.70E+004
1.67E+004

1.16E+004

6.89E+003

6.01E+003
5.40E+003

5.16E+003

4.68E+003

5.29E+003

2.85E+003

1.39E+003

4.84E-I-002

intensity
gps

4.69E+.001
1 . 38E+003

1.12E+003

4.58E+002

5.82E+001
3.62E+002

2.72E+002

1.93E+003

6.66E+002

2.85E+003

2.84E+003

7.31E+002

error
V

23.2
4.8

2.8

2.5

2.5
2.4

3.1

1.7

1.4

1.4

1.4

4.0

gfit

165.8
144.2

11.1

3.3

0.8
4.5

3.5

8.8

1.7

5.1

7.1

1.4

Flags: m = a peak in a multiple!, M = last peak in a multiplet, ? = bad fit
B = backround peak - wil l be subtracted from the peak above.

if)
r*
o



ssssssss R A O I O N U C L I D E A N A L Y S I S R E P O R T *********

Un
det
set

1C MUCMOe

id naM
i

1 CO-57
2 CO-60
3 Y-88
4 CD- 109
5 SN-113
6 CS-137
7 CE-139
8 AH-241

lonria

0.99
0.98
0.93
1.00
0.95
1.00
0.97
1.00

Saaple

3.185E+002
1.672E+003
4.205E+002
1.775E+004
2.466E+002
1 . 329E+003
2.647E+002
2.265E+003

• - • •- — activity

Decay
Corrected

7.534E+002
1.887E+003
3.750E+003
2.933E+004
1.871E+003
1.357E+003
1.440E+003
2.268E-»-003

(pCi/G)-

These peaks were not identified:

Peak Channel
1 76.61

Energy Intensity
37.90 4.69E+001

Decay Corr.
2 Sigma Err

+/- 2.605E+001
+/- 3.627E+001
+/- 1.000E+002
+/- 1.592E+003
+/- 1.126E+002
+/- 4.419E+001
+/- 6.766E+001
+/- 2.143E+002

SE Cand. OE Cand. Error
548.90 1059.90 23.24

CO
r-



************** P E A K A S S O C I A T I O N R E P O R T ***************

Under Nuc Nuclide Peak Peak Peak Peak
deter lide usage
set # * * channel energy x

1 CO-57
4 244.52 121.97 101.28
5 273.29 136.38 98.76

2 CO-60
10 2344.98 1172.88 99.96
11 2663.19 1332.08 100.04

3 Y-88
9 1795.11 897.82 100.34
12 3668.89 1835.50 97.33

4 CD-109
3 176.66 88.00 100.00

5 SN-113
7 783.09 391.54 100.00

6 CS-137
8 1322.65 661.49' 100.00

7 CE-139
6 331.94 165.74 100.00

8 AM-241
2 119.91. 59.58 100.00



SAMPO 90. 1993 PA,UN,JR. Version 3.20H 1993-Sep-21 15:19:22
«ss***s*s**s*«**s*****s***s***»s«*s****s**ss*s****************s**********s***

G A N N A S P E C T R U M A N A L Y S I S R E P O R T *
*

IT ANALYTICAL ST. LOUIS
Sample descnotion:EFF CAL VERIFICATION
Soectrua file name:931462
Sample identifier :44955-265
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.600E+01 G
Measured by :PAH

J *-93

Start of irradiation
End of irradiation
Collect started on
Collect ended on

:l992-0ct-01
:1992-0ct-01
:1993-Sep-10
:1993-Sep-10

at 12:00:00
at 12:00:00
at 08:30:25
at 08:45:59

Irradiation/5
Decay time

ling til

Live time: 9.00E+002 s real tli

:0 years 0 days 0 hours 0 minutes
:0 years 343 days 20 hours 30 minutes

9.34E+002 s dead time: 3.64E+000 \

Shape calibration requested :PETRI4
Shape calibration used :PETRI4

Created :1993-Jan-13 10:59:35
Modified :1993-Sep-03 01:11:04

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :i993-Aug-03 15:49:18

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25 14:12:16
Modified :1993-Sep-21 15:14:24

Last search discrimination level: 4.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 4.00
Last fit FROM channel 1 TO channel 16384
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.10
Gamma reference library :..\LIBRARY\MAIN.ILF
with 64 isotopes and 1S1 gamma llnea.

Peaked backround file:.\BKG4.PTF
Energy tolerance for peaked backround subtraction: 1.00 keV
Threshold factor for peak areas: 1.00

CO
r-
o



********************* P E A K F I T R E P O R T *********************

peak
no

m? 1
M?

B

B

B

B

W B

B

B

B

B

B

B

2
3
4
5

6

7
8
9

10

11
12

13

14

15

16

17

18

centroid
channel

74.15
76.64
88.47
100.17
119.88

176.63

244.49
273.22
331.89

398.30

510.15
558.33

783.02

1322.58

1795.02

2344.89

2663.06

3668.77

energy area error background
keV counts X counts

36.67 1.55E+003 39.1 3.90E+003
37.
43.
49.
59.
59.
87.
87.
121.
136.
165.
166.
198.
198.
254.
279.
278.
391.
391.
661.
661.
897.
897.
1172.
1172.
1332.
1331.
1835.
1835.

91 4.
84 1.
70 1.
56 1.
60 2.
98 1.
43 6.
96 4.
34 5.
72 2.
08 5.
96 1.
41 1.
94 4.
06 7.
99 5.
50 1.
63 3.
45 4.
48 1.
77 1.
62 9.
83 3.
75 2.
01 3.
98 2.
44 6.
68 5.

05E+003
29E+003
92E+003
43E+005
08E+000
20E-t-005
18E+000
37E+004
33E+003
83E+004
99E-001
65E+003
03E+000
22E+002
55E+002
33E-001
02E+004
12E+000
61E+004
98E+000
12E+004
29E-001
88E+004
25E-I-000
45E+004
37E+000
32E+003
13E-001

20.6
12.9
15.0
1.2
6.9
0.3
13.3
0.8
1.4
0.7
25.8
3.8
14.6
6.2
5.0
24.0
0.8
6.4
0.7
6.8
0.7
10.7
0.6
3.6
0.7
3.7
0.9
11.3

3.57E+003
3.53E+003
5.28E+003
4.20E+003

2.80E+003

1.76E+003
1.43E+003
1.35E+003

1.50E+003

1.36E+003
1.21E-I-003

1 . 33E+003

1.15E+003

1.32E+003

6.10E+002

3.78E+002

1.17E+002

Intensity
gps

1.88E+001
4.
1.
1.
1.

1.

4.
5.
3.

2.

6.
1.

2.

1.

6.

2.

2.

6.

79E+001
41E+001
97E+001
39E+003

14E+003

49E+002
72E+001
36E+002

20E+001

78E+000
31E+001

41E+002

88E+003

28E+002

87E+003

89E+003

98E+002

error
X

44.1
27.8
18.1
17.4
5.3

3.8

4.0
4.2
4.2

5.8

7.9
7.2

5.5

5.6

6.0

6.4

6.6

7.9

gflt

124.2
124.2
14.5
18.7
38.3

1.8

5.3
1.3
2.6

2.1

0.6
1.0

0.9

3.9

0.8

2.4

3.2

1.0

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
B = backround peak - will be subtracted from the peak above.

o
o



«*«*«**« R A D I O H U C L I D E A N A L Y S I S R E P O R T *********

un n
let 1
,et

uc HUCIIOB
id naae
•

1 CO-57
2 CO-60
3 Y-88
4 CD- 109
5 SH-113
6 CS-137
7 CE-139
8 HG-203
9 AM-241

MOTT in .- . -. .

Saaple

0.99
0.97
0.92
1.00
0.95
0.99
0.97
0.75
1.00

These peaks were not

Peak
i
2
3
4
10
11

Channel
74.15
76.64
88.47
100.17
398.30
510.15

3.
1.
4.
1.
2.
1.
2.
9.
2.

125E+002
690E+003
011E+002
804E+004
180E+002
295E+003
455E+002
923E+000
276E+003

7

activity ipi
Decay

Corrected

. 533E+002

UI/UJ

Decay Corr. ^ _

1.913E+003
3
3
1
1
1
1

.752E+003

.015E+004

. 729E+003

.323E+003

.386E+003

.652E+003
2.279E+003

2

+/-
+/-
+/-
+/-
+/-
*/-
*/-
+/-
*/-

Sigaa Err

4.270E+001
1.715E+002
3.497E+002
2.258E+003
1.850E+002
1.440E+002
1.134E+002
2.318E+002
2.378E+002

•X*̂
•

-f 5.3̂
+ I.J*
-3ii7
-f},3S
-L»</7
+ 1.53
-S./5
+ lf,71.
ti.xo

identified:

Energy
36.67
37.91
43
49
198
254

.84

.70

.96

.94

Intensity
1.88E+001
4.79E+001
1.41E+001
1.97E+001
2.19E+001
6.78E+000

SE Cand
547.
548.
554.
560.
709.
765.

67
91
84
70
96
94

. DE Cand.
1058.67
1059.91
1065.84
1071.70
1220.96
1276.94

Error
44.
27.
18.
17.
5.
7.

09
83
06
38
85
94

CO

o



*>*********«** P E A K A S S O C I A T I O N R E P O R T ***************

Under Nuc Nucllde Peak Peak Peak Peak
deter 11de usage
set f * * channel energy X

1 CO-57
7 244.49 121.96 101.32
8 273.22 136.34 98.52

2 CO-60
16 2344.89 1172.83 100.35
17 2663.06 1332.01 99.63

3 Y-88
15 1795.02 897.77 101.53
18 3668.77 1835.44 97.20

4 CD-109
6 176.63 87.98 100.00

5 SN-113
13 783.02 391.50 100.00

6 CS-137
14 1322.58 661.45 100.00

7 CE-139
9 331.89 165.72 100.00

8 HG-203
12 558.33 279.06 100.00

9 AM-241
5 119.88 59.56 100.00

CO



60 Hour Background for Detector 1
(BKG1.PTF)

Counted: 21-APR-94

I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
IS
19
20
21
22
23
24
25
26
27
28
29
30
31

CHANNEL
64.340
92.478
106.183
125.954
131.942
148.989
153.290
167.645
184.374
224.903
278.781
286.670
370.396
394.886
476.145
589.201
702.728
1020.965
1165.431
1217.809
1605.534
1822.069
1873.623
1950.438
2001.805
2240.584
2346.173
2664.562
2921.991
3461.736
3529.789

ENERGY -KEV EN- ERR -KEY
32.253
46.400
53.283
63.207
66.212
74.763
76.919
84.117
92.502
112.809
139.790
143.739
185.642
197.895
238.543
295.078
351.836
510.889
583.078
609.250
802.969
911.149
936.905
975.281
1000.943
1120.232
1172.982
1332.043
1460.652
1730.312
1764.313

0.232
0.059
0.084
0.029
1.592
0.044
0.029
0.066
0.011
0.099
0.082

' 0.049
0.011
0.084
0.023
0.102
0.030
0.070
0.043
0.042
0.069
0.080
0.112
0.292
0.060
0.058
0.173
0.094
0..024
0.114
0.065

AREA- COUNTS
2.052E+003
5.118E+002
2.833E+002
3.076E+003
2.921B+002
4.178E+002
4.627E+002
3.837E+002
4.519E+003
2.119E+002
2.620E+002
4.977E+002
2.246E+003
3.752E+002
1.340E+003
2.054E+002
4.062E+002
2.219E+003
4.635E+002
4.236E+002
2.088E+002
1.413E+002
6.071E+001
2.971E+001
1.545E+002
1.263E+002
6.781E+001
1.328E+002
9.996E+002
7.313E+001
1.672E+002

INTENS- COUNT INT -ERR -PC
1.6l6e+005
2.7916+004
1. 332e+004
1.2206+005
l.llle+004
1.4416+004
1.5646+004
1.2246+004
1.372e+005
6.0486+003
7.4476+003
1.4206+004
6.9656+004
1.2026+004
4.8276+004
8.7176+003
2.0076+004
1.5366+005
3.6066+004
3.4246+004
2.1186+004
1.5816+004
6.9416+003
3.5026+003
1.8586+004
1.6576+004
9.2216+003
2.0046+004
1.6366+005
1.4226+004
3.3246+004

19.694
11.036
10.349
12.765
30.919
10.434
9.280
15.385
3.762
20.490
15.455
9.214
4.824 •*'
13.720
6.310

21.278
8.383

11.624
10. 193
9 . 958

12 125
13 .395
41.152
74 .503
14 . 100
15 868
27 163
16. 312
12 160
17 203
14 .509



60 Hour Background for Detector 2
(BK62.PTF)

Counted: 21-APR-94

I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

CHANNEL
65.331
126.999
145.927
150.248
169.877
175.000
185.457
279.274
371.424
477 . 048
590.188
676.670
703.609
1021.550
1165.805
1218.125
1536.745
1604.467
1821.818
1937.443
2239.476
2475.973
2753.957
2920.459
3183.325
3526.887

ENERGY- KEV
32.450
63.333
72.811
74.974
84.802
87.367
92.603
139.568
185.689
238.542
295.146
338.405
351.879
510.876
583.004
609.162
768.460
802.318
910.989
968.802
1119.835
1238.113
1377.159
1460.450
1591.954
1763.825

EN- ERR -KEV
0.168
0.090
0.075
0.064
0.064
0.090
0.063
0.140
0.054
0.068
0.088
O.117
0.061
0.089
0.238
0.060
0.125
0.168
0.108
0.140
0.074
0.144
0.156
0.112
0.199
0.151

AR
4
3
1
2
1
4
1
1
9
6
3
1
7
1
2
8
1
1
2
1
2
1
9
1
5
3

AREA-COUNTS
666B+003
717B+002
015B+003
184B+003
3968+003
469B+002
154B+003

1.8068+002
9.682B+002
6.2578+002
3.882B+002
1.496B+002
7.6178*002
1.8248+003
2.3428+002
8.8498+002
1.0308+002
1.0388+002
2.292B+002
1.0388+002
2.7358+002
1.3008*002
3348+001

1.0108+003
5.7848+001
3.7058+002

INTENS-COUNT
3.8636+007
5.2676+004
9.4336+004
1.884e+005
9.2736+004
2.8176+004
6.6466+004
7.957e+003
4.6446+004
3.6006+004
2.7236+004
1.2056+004
6.3856+004
2.2356+005
3.2616+004
1.2856+005
1.8446+004
1.9306+004
4.7526+004
2.2676+004
6.7606+004
3.5106+004
2.7786+004
3.1826+005
1.9906+004
1.4296+005

INT-ERR-PC
19.641
8.981
6.195
3.467
4.207
11.188
4.706
24.474
4.017
5.417
7.845
16.852
3.140
6.383
7.240
3.211
13.757
17.788
8.476
15.998
6.010
13.128
14.452
2.209
16.527
4.380

oo
o



60 Hour Background for Detector 3
(BKG3.PTF)

Counted:
oo

21-APR-94 o

w

I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

i*j £ O

O

CHANNEL ENERGY-KEV EN-ERR-KEV AREA-COUNTS INTENS-COUNT INT-ERR-PC
66.286
78.487
92.222
105.697
118.038
125.616
144.685
148.775
153.033
167.863
173.615
178.702
184.100
195.868
224.492
257.361
286.391
325.420
370.220
395.714
409.290
476.086
482.642
589.205
598.229
702.716
803.101
1020.982
1116.221
1165.569
1217.844
1322.736
1605.270
1821.943
1896.814

33.569
39.688
46.574
53.326
59.508
63.303
72.852
74.900
77.031
84.455
87.334
89.879
92.581
98;470 _
112*791 '
129.233
143.753
163.270
185.670
198.416
205.203
238.594
241.872
295.135
299.645
351.865
402.033
510.914
558.507
583.167
609.290
661.706
802.898
911.183
948.602

0.326
0.063
0.011
0.029
0.064
0.005
0.036
0.014
0.017
0.082
0.106
0.189'
0..015
41.037
* .030*"
0.084
0.019
0.029
0.005
0.041
0.085
0.017
0.060
0.013
0.055
0.012
0.156
0.097
0.058
0.027
0.022
0.044
0.073
0.070
0.142

1.862E+003
2.498E+002
2.188E+003
3.862E+002
4.280E+002
5.922E+003
6.081E+002
1.747E+003
1.225E+003
9.387E+002
4.638E+002
2.170E+002
7.750E+003
3,2HjE*002, »j
4.1)46̂ +06̂
1.343E+002
7.617E+002
4.081E+002
3.288E+003
2.812E+002
2.418E+002
1.069E+003
2.970E+002
8.252E+002
8.950E+001
1.385E+003
9.696E+001
2.026E+003
2.010E+002
3.665E+002
9.867E+002
2.576E+002
1.552E+002
2.192E+002
5.386E+001

7.2286+004
8.1466+003
6.2776+004
1.0226+004
1.0806+004
1.4646+005
1.4596+004
4.1806+004
2.9246+004
2.2356+004
1.1066+004
5.1856+003
1.8576+005
-7 . 7tOef+0!03-
"1.0696+004*̂
3.5106+003
2.0856+004
1.1936+004
1.0386+005
9.2736+003
8.160e+003
4.0236+004
1.1306+004
3.6836+004
4.0466+003
7.1976+004
5.6846+003
1.4856+005
1.6036+004
3.0456+004
8.5476+004
2.4136+004
1.7446+004
2.7686+004
7.0526+003

27.365
11.232
3.366
6.662
15.546
2.119
7.518
3.659
4.588
13.247
22.668
27.539
3.266
8.838
8.049
24.765
4.446
7.045
1.754
8.710
17.266
3.947
10.808
4.570
24.809
3:132
32.374
7.484
8.321
7.151
3.877
4.664
10.983

. 8.578
28.143

Page 1



36
37
38
39
40
41
42
43
44

2001.629
2240.285
2345.761
2476.188
2664.698
2755.079
2815.494
2921.356
3528.940

1000.986
1120.269
1172.989
1238.182
1332.412
1377.593
1407.794
1460.716
1764.486

0.069
0.047
0.019
0.100
0.052
0.064
0.133
0.037
0.057

1.965B+002
2.498B+002
2.269E+002
1.151E+002
1.944B+002
1.049B+002
7.936B+001
5.132E+002
2.801E+002

2.7006+004
3.7906+004
3.5816+004
1.9026+004
3.4136+004
1.8936+004
1.4576+004
9.70164-004
6 . 1016+004

8.623
7.048
8.920
12.708
9.519
12.193
16.574
4.926
6.425

CO
00
o
o



60 Hour Background for
(BKG4.PTF.)

I
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Detector 4

CHANNEL ENERGY- KEV EN-ERR-KEV
93.564
107.334
119.424
126.907
146.063
150.084
154.422
169.126
175.414
180.224 '
185.365
197.048
287.700
326.921
371.507
396.584
477.307
483.602
590.377
676.995
703.814
1022.052
1116.834
1139.382
1166.523
1218.786
1323.471
1454.831
1606.400
1721.594
1822.321
1938.286
2002.339
2240.883
2346.764

46.579
53.486
59.548
63.298
72.898
74.912
77.086
84.451
87.600
90.009
92.583
98.433
143.801
163.423
185.723
198.264
238.629
241.776
295.158
338.457
351.862
510.922
558.294
569.563
583.128
609.249
661.570
727.225
802.982
860.561
910.910
968.877
1000.896
1120.146
1173.080

0.070
0.021
0.019
0.005
0.035
0 . 015
0.014
0.079
0.093
0.201
0.018
0.039
0.020
0.033
0.006
0.037
0.010
0.058
0.018
0.097
0.699
0.109
0.061
0.061
0.012
0.018
0.030
0.056
0.053
1.138
0.064
0.233
0.052
0.059
0.029

AREA- COUNTS
1.696E+003
3.850E+002
5.588E+002
4.716E+003
5.834E+002
1.697E+003
1.403E+003
6.187E+002
6.455E+002
1.001E+002
5.883E+003
2.933E+002
5.956E+002
2.899B+002
2.809E+003
3.073E+002
2.196E+003
3.146E+002
7.148E+002
1.249E+002
1.193E+003
2.559E+003
2.213E+002
1.330E+002
6.600E+002
9.888E+002
6.663E+002
1.748E+002
1.754E+002
9.397E+001
2.289E+002
1.033E+002
1.518E+002
2.559E+002
4.053E+002

Counted: 21 -APR- 94 2
0
o
0

INTENS- COUNT INT- ERR- PC
4.637e+004
9.6736+003
1.3386+004
1.1056+005
1.3246+004
3.8386+004
3.163e+004
1.3906+004
1.4516+004
2.2536+003
1.3276+005
6.6696+003
1.5236+004
7.8946+003
8.2306+004
9.3786+003
7.6116+004
1.101e+004
2.9176+004
5.7056+003
5.6296+004
1.6796+005
1.5746+004
9.6376+003
4.8856+004
7.6176+004
5.5346+004
1.5836+004
1.7376+004
9.9056+003
2.5386+004
1.2096+004
1.8296+004
3.3986+004
5.5986+004

7 . 444
5.357
10.344
2.389
8.004
3.751
4.188
13.355
18.918
23.970
4.401
9.266
5.152 ;,£
9.162
1.772
8.198
3.851
16.143
4.013
21.341
13.954
9.389
11.556
11.022
2.274
•2.888
4.899
10.461
14.225
20.479
7.396
17.442
8.989
6.338
5.044

Page 1



36
37
38
39
40
41
42

2476.453
2514.709
2664.944
2921.804
2944.399
3186.036
3528.881

1237.920
1257.047
1332.163
1460.601
1471.900
1592.738
1764.208

0.129
0.188
0.047
0.065
0.255
0.117
0.038

8.431E+001
4.863E+001
3.241E+002
5.429E+002
2.959B+001
7.697E+001
3.024B+002

1.2186+004
7.1166+003
4.9756+004
8.9746+004
4.9216+003
1.3626+004
5.7786+004

16.712
34.899
6.553
4.605
42.160
14.303
4.588

00
GO
O
o



IT AS - St. Louis 13715 Rider Trail North
Earth City, MO 63045-1205

Gamma

Spectroscopy

Quality Control

Charts

OS
CO



FTAS - St. Loob Quality Control Chart

GAMMA SFECTROSCOFY DETECTOR1

CALIBRATION ENERGY * BACKGROUND

N*.
1
2
3
4

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

f ItafanrteM*:
UCL:
LCL:
flm^i
UWL:
LWL:

„„,

S/IV9*
S/20V94
5/23/94
5/24/94
5731/94
6/1/94
6/2/94
6/3/94
6/6/94
6/7/94

10
9B832
96688
97760
98475
97045

CU37
conns

97100
97600
97900
97500
97200
96900
97600
97900
98200
98600

O137
HAGS

<LWL

>UWL

10
1324
1100
1212
1287
1138

BKGD
1186
1248
1275
1236
1218
1151
1226
1234
1247
1167

BXGD
fLAGS

Rcvcncd



IT AS - St. Louis Quality Control Chart
GAMMA SPECTROSCOPY DETECTOR 2

CALIBRATION ENERGY & BACKGROUND

No.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

i Points Plotted:
UCL:
LCL:
Average:
UWL:
LWL:

Date

5/18/94
5/20/94
5/23/94
5/24/94
5/31/94
6/1/94
6/2/94
6/3/94
6/6/94
6/7/94

10
57457
55963
56710
57208
56212

Cs-137
COUNTS

56300
56500
56300
56900
56900
56800
56200
57100
56500
56800

Cs-137
FLAGS

<LWL

10
r 1208

982
1095
1168
1020

BKGD
1114
1148
1134
1169
1108
1132
1118
1059
1058
1089

BKGD
FLAGS

>UWL

o
o



1TAS - SL Loois Quality Control Chart

CALIBRATION ENERGY ft BACKGROUND

N».
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
IS
19
20

fltafafc
UCL:
LCL:
ftwr^e
UWU
LWL:

D-.
S/IV9*
SAO/94
SO3V94
SOM94

4
89350
S7180
S«265
MHMttOO^W

87542

O-137
ooum

88200
87600
87400
87800

O-137
HAGS

<LWL

4
1431
1219
1325
1394
1254

•KGD
1274
1313
1339
1345

BKGD
FLAGS



W

IT AS - St. Louis Quality Control Chart
GAMMA SPECTROSCOPY DETECTOR 4

CALIBRATION ENERGY & BACKGROUND

No.
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

* Points:
UCL: *
LCL:
Average:
UWL:
LWL:

Date
5/18/94
5/20/94
5/23/94
5/24/94
5/31/94
6/1/94
6/2/94
6/3/94
6/6/94
6/7/94

10
95055
93065
94060
94723
93397

Cs-137
COUNTS

93800
93900
93500
94000
93700
93400
93700
93700
93700
94000

t

Cs-137
FLAGS

SUnder
SUnder
SUnder

10
. 1361

1159
1260
1326
1192

BKGD

1252
1284
1227
1279
1335
1297
1232
1192
1272
1274

BKGD
FLAGS

>UWL

<LWL



Cs137 Daily Checks For Detector 1

99000

98500

98000

97500

97000

96500

96000

95500

A

6/18/94 5/23/94 5/31/94 6/2/94 6/6/94
H 1——I

0000094

UCL

LCL

Average

UWL

LWL

-X- Dally Results



Backgrounds Daily Checks For Detector 1

1350 T

1250

1150

1050

950

850

750 H - 1 -- 1 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - h

5/18/94 5/23/94 5/31/94 6/2/94 6/6/94
0000095

-UCL

-LCL

- Average

UWL

LWL

-x- Daily Results

.*»



Cs137 Daily Checks For Detector 2

67600 T

57000

66500

56000

66600 •

56000
5/18/94 5/23/94 5/31/94 6/2/94 6/6/94

0000096

•UCL
LCL

• Average
•UWL
-LWL

-«- Dally Raiultt



Backgrounds Daily Checks For Detector 2

1250 T

1200

1150

1100

1050

1000

950

900

850

800

760 1 1 -H 1 1 h H \ 1 1

5/18/94 5/23/94 5/31/94 6/2/94 6/6/94

0000097

-UCL

LCL

- Average

UWL

LWL

-X- Daily Results



Cs137 Daily Checks For Detector 3

89500 T

89000

88600

1

88000

87600 •

87000

86600

86000
5/18/94 5/23/94

H 1 1 1 1 1 1 1 1 1 1 1 1 h

0000098

UCL
LCL
Average
UWL
LWL

-x- Daily Retulti



Backgrounds Daily Checks For Detector 3

1450

1350

1250

1150

1050

950

850

750
8/94 5/23/94

0000099

UCL
LCI

UWI

1 VA/I

-X- Daily Results



C$137 Dally Checks For Detector 4

95600 T

96000

94500

94000

93500

93000

92500

92000 I 1 H h

5/18/94 5/23/94 5/31/94 6/2/94 6/6/94
H 1 1- 1 h

0000100

—UCL
LCL

Avtragc

UWL

LWL

-X- Dally Remits



Backgrounds Daily Checks For Detector 4

1450 T

1350

1250

1150

1050

950

850

r V

750

5/18/94

UCL

LCL

Average
UWL
LWL

-X- Daily Results

1 1 1 1 1 1 1 1 1

5/23/94 5/31/94 6/2/94 6/6/94 0000101





INSTRUMEST PRINTOUTS



SAMPO 90, 1993 PA,MN,JR. Version 3.2Oh 1994-Jun-06 15:39:58

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933236
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-001
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

;1994-May-22
;1994-May-22
:1994-Jun-06
;1994-Jun-06

at 12:00:00
at 12:00:00
at 09:46:57
at 10:46:57

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 21 hours 46 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: O.OOE+000 %

Shape calibration requested
Shape calibration used

Created
Modified

Energy calibration requested
Energy calibration used

Created
Modified

:PETRI1
:PETRI1
:1993-Jan-20
:1993-Sep-03

:DETECT1
:DETECT1
:1993-Apr-27
:1994-Feb-01

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :1993-Jan-20
Modified :1993-Sep-03

11:13:47
01:04:36

16:21:17
17:08:58

15:46:11
01:06:18

O
O
O
o

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence
Gamma reference library

0.25
C:\SAMPO\LIBRARY\MAIN.ILF

with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG1.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933236

F I T R E P O R T *********************
Sample number: 5179-001

error background intensity error gfit
% counts gps %

7.7 7.14E+001 3.97E-001
10.0
5.9 7.02E+001 6.20E-001
8.8
6.8 4.52E+001 9.47E-001
3.7
6.7 1.24E+001 8.59E-001
5.1
5.2 1.32E+001 9.84E-001
5.8
4.1 O.OOB+000 2.83E+000
2.8

Flags: m » a peak in a multiplet, M - last peak in a multiplet, ? - bad fit
B « backround peak - will be subtracted from the peak above.

peak centroid energy

m
B
M
B

B

B

B

B

no

1

2

3

4

5

6

channel

148

153

475

702

1216

2919

.82

.42

.70

.30

.62

.74

keV

74
74
77
76
238
238
351
351
608
609
1459
1460

.89

.76

.20

.92

.51

.54

.83

.84

.93

.25

.96

.65

1
6
2
7
2
2
1
6
1
7
1
1

area
counts

.73E+002

.96E+000

.70E+002

.71E+000

.39E+002

.23B+001

.55E+002

.77E+000

.05B+002

.06B+000

.29B+002

.67B+001

8.2

6.5

7.3

7.1

5.7

4.8

1.2

1.2

1.5

1.1

0.4

0.5



******** R A D I O N U C L I D E
Spectrum file name: 933236

A N A L Y S I S R E P O R T *********
Sample number: 5179-001

Un Nuc Nuclide Confid
det lid name
set ft

1 K-40
2 PB-212
3 RA-226

0.89
0.76
0.40

Sample
Activity

1.386E+001
1.535E+000
1.238E+000

-activity (pCi/G)
% Decay

Error Corrected

5.32 1.386E+001
4.58 1.558E+000
4.72 1.238E+000

Decay Corr.
2 Sigma Error

1.446E+OOC
1.398E-001
1.145E-001

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

10
o
*H
O

O



************** P E A K A S S O C I A T I O N R E P O R T ***************
Spectrum file name: 933236 Sample number: 5179-001

Under Hue Nuclide
deter lide
set f f

1 K-40

2 PB-212

3 RA-226

Peak

t

6

1
2
3

4
5

Peak

channel

2919.74

148.82
153.42
475.70

702.30
1216.62

Peak

energy

1459.96

74.89
77.20
238.51

351.83
608.93

Peak
usage
%

100.00

71.76
76.33
132.81

93.38
104.02

CD
O



*************************** M D A
Spectrum file name: 933236

R E P O R T ****************************
Sample number: 5179-001

Isotope

BE-7
K-40
CR-51
CO-56
CO- 60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

6.003E-001
6.965E+000
8.769E-001
1.243E-001
1.703E-001
1.094E-001
2.383E-001
1.105E-001
2.296E+000
3.832E-001
1.298E-001
1.919E-001
1.952E-001
6.201E-001
2.657E-001
1.125E-001
3.740E+000
1.533E+000
2.903E+000
7.097E-001
1.760E+000
5.724E+001

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

1.249E-001
1.304E-001
1.159E-001
8.201E-002
6.003E-001
1.103E-001
1.514E-001
1.105E+000
1.544E-001
6.158E-001
1.255E-001
1.478E-001
9.966E-002
2.481E-001
1.881E-001
2.774E-001
2.011E-001
2.652E-001
1.895E-001
6.489E+000
4.157E+000
6.978E-001

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

1.363E-001
1.362E-001
2.977E-001
1.314E-001
3.657E-001
4.336E-002
7.764E-002
1.447E-001
1.144E-001
1.137E-001
1.491E-001
4.295E-001
1.437E-001
1.570E-001
1.008E-001
1.915E+000
1.212E-001
7.467E-001
1.121E+000
1.858E+001
2.840E+001
1.716E-001

o
*«•«
o



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:41:06
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933237
Sample number :5179-001DUP
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.500E+01 G
Measured by :DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 09:46:57
at 10:46:57

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 21 hours 46 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: O.OOE+000 %

Shape calibration requested :PETRI2
Shape calibration used :PETRI2

Created :1993-Jan-18 11:47:07
Modified :1993-Jul-14 16:16:37

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Jul-09 14:14:14

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18 14:37:42
Modified :1993-Aug-19 10:49:12

Last search discrimination level: 5.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha-. 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPBCTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K FIT R E P O R T *********************
Spectrum file name: 933237 Sample number: 5179-001DUP

peak centroid energy area error background intensity error gfit
no channel keV counts % counts gps %

1 477.28 238.37 1.23E+002 10.0 5.88E+001 7.19E-001 10.4 1.2
B 238.54 1.04E+001 5.4

2 703.70 351.68 1.07E+002 9.2 1.31E+001 9.56E-001 9.7 1.3
B 351.88 1.27E+001 3.1

3 2921.75 1461.25 5.36E+001 6.2 7.80E-001 1.95E+000 6.4 0.8
B 1460.45 1.68E+001 1.6

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ? = bad fit
B = backround peak - will be subtracted from the peak above.

jy,

8»•«
o
o
o



******** R A D I O N U C L I D E A N A L Y S I S R E P O R T *********
Spectrum file name: 933237 Sample number: 5179-001DDP

On Hue Muclide Confid - activity (pCi/G)
det lid name Sample % Decay Decay Corr.
set i Activity Error Corrected 2 Sigma Error

1 K-40 0.97 7.535E+000 9.22 7.535E+000 1.361E+000

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error
1 477.28 238.37 6.58E-001 749.37 1260.37 11.34
2 703.70 351.68 8.43E-001 862.68 1373.68 10.86

O

•-«
O



************** P E A K A S S O C I A T I O N R E P O R T ***************
Spectrum file name: 933237 Sample number: 5179-001DUP

Under Nuc Nuclide Peak Peak Peak Peak
deter lide usage
set # # # channel energy %

1 K-40
3 2921.75 1461.25 100.00

O
o



*************************** N D A
Spectrum file name: 933237

R E P O R T
Sample numberr 5179-001DUP

Isotope

BE- 7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RO-103
CD-109
SB-125
1-133
BA-131
LA- 140
CB-144
ED-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
D-234

Min.
Det. Act.

1.581E+000
3.469E+000
1.464E+000
2.106E-001
2.326E-001
1.670E-001
4.218E-001
1.776E-001
5.738E+000
5.460E-001
1.865E-001
3.269E-001
2.344E-001
9.598E-001
6.784E-001
1.993E-001
5.190B+000
1.840E+000
4.155B+000
1.246E+000
3.609B+000
7.234E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GO-153
TL-208
PB-212 .
BI-214
RA-226
TH-228
PA-231
D-235

Min.
Det. Act.

1.779E-001
2.701E-001
2.078E-001
1.438E-001
1.003E+000
2.312E-001
2.586E-001
1.761E+000
2.582E-001
7.319E+001
1.923E-001
2.428E-001
1.322E-001
4.021E-001
4.959E-001
3.817E-001
3.160E-001
8.554E-001
3.344E-001
1.744E+001
6.600E+000
1.182E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB- 124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA- 2 34
AM- 241

Min.
Det. Act.

2.258E-001
1.634E-001
5.374E-001
2.236E-001
4.013E-001
2.099E-001
1.397E-001
1.933E-001
1.908E-001
1.935E-001
2.156E-001
7.549E-001
2.368E-001
3.044E-001
1.635E-001
4.655E+001
2.015E-001
9.328E-001
1.624E+000
8.286E+001
4.357E+001
1.415E+000



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:42:13

G A M M A S P E C T R U M A N A L Y S E S R E P O R T
*
*
*

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933238
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-002
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 09:46:56
at 10:46:56

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 21 hours 46 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: O.OOE+000 %

Shape calibration requested :PETRI4
Shape calibration used :PETRI4

Created :1993-Jan-13 10:59:35
Modified :1993-Sep-03 01:11:04

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :1994-Jan-27 08:16:11

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25 14:12:16
Modified :1993-Sep-21 15:14:24

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last.fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

CO

«—IO

Peaked backround file:C:\SAMPO\SPECTRA\BKG4.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933238

F I T R E P O R T
Sample number: 5179-002

*********************

error background intensity error gfit
% counts gps %

6.1 5.20E+001 4.64E-001
3.4
4.7 5.35E+001 7.11E-001
3.9
6.4 1.67E+001 1.15E+000
3.7
4.6 1.77E+001 1.23E+000
13.9
7.8 4.75E+000 1.50E+000
2.8
4.1 O.OOE+000 2.33E+000
4.5

Flags: m » a peak in a multiplet, N = last peak in a multiplet, ? = bad fit
B - backround peak - will be subtracted from the peak above.

peak centroid energy

m
B
M
B

B

B

B

B

no

l

2

3

4

5

6

channel

150

154

.18

.56

477.44

704

1219

2922

.09

.14

.59

kev

75
74
77
77
238
238
352
351
609
609
1461
1460

.08

.91

.27

.09

.84

.63

.17

.86

.64

.25

.36

.60

1
2
3
2
3
3
2
1
1
1
1
9

area
counts

.97E+002

.83E+001

.02E+002

.34E+001

. 02E+002

.66E+001

.30E+002

.99E+001

.60E+002

.65E+001

.02E+002

.05E+000

7.2

6.0

8.0

7.1

9.5

7.8

0.9

0.9

1.8

0.8

1.7

0.4



******** R A D I O N U C L I D E
Spectrum file name: 933238

A N A L Y S I S R E P O R T *********
Sample number: 5179-002

Un Nuc Nuclide Confid
det lid name
set ft

1 K-40
2 PB-212
3 RA-226

0.95
0.75
0.40

Sample
Activity

1.196E+001
1.815E+000
1.785E+000

activity (pCi/G)
% Decay

Error . Corrected

8.06 1.196E+001
4.44 1.842E+000
6.05 1.785E+000

Decay Corr.
2 Sigma Error

1.889E+000
1.604E-001
2.116E-001 .

These peaks were not identified:

Peak Channel Energy Intensity SE Cand. DE Cand. Error

in



************** P E A K A S S O C I A T I O N R E P O R T ***************
Spectrum file name: 933238 Sample number: 5179-002

Under Hue Nuclide
deter lide
set * *

1 K-40

2 PB-212

3 RA-226

Peak

f

6

1
2
3

4
5

Peak

channel

2922.59

150.18
154.56
477.44

704.09
1219.14

Peak

energy

1461.36

75.08
77.27
238.84

352.17
609.64

Peak
usage
%

100.00

81.42
82.87
133.20

98.68
102.38

<D
••*

O



*************************** M D A
Spectrum file name: 933238

R E P O R T
Sample number: 5179-002

Isotope

BE-7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

8.630E-001
6.471E+000
7.777E-001
1.194E-001
2.164E-001
9.134E-002
2.126E-001
1.195E-001
2.024E+000
3.671E-001
1.396E-001
1.905E-001
2.331E-001
5.170E-001
2.029E-001
1.068E-001
2.909E+000
1.591E+000
2.377E+000
6.255E-001
1.919E+000
5.513E+001

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

1.911E-001
1.684E-001
1.758E-001
4.766E-002
9.503E-001
1.309E-001
1.193E-001
1.461E+000
1.447E-001
7.071E-001
1.032E-001
1.351E-001
7.749E-002
1.682E-001
1.416E-001
2.625E-001
1.555E-001
2.367E-001
2.348E-001
5.696E+000
4.204E+000
6.144E-001

Isotope

NA-24
V-48
FE-59
CO- 5 8
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

1.727E-001
1.526E-001
2.924E-001
1.438E-001
3.918E-001
1.642E-001
7.350E-002
1.121E-001
1.100E-001
9.610E-002
1.612E-001
3.638E-001
1.129E-001
1.154E-001
9.854E-002
2.313E+000
8.893E-002
4.703E-001
1.143E+000
1.570E+001
3.861E+001
1.667E-001



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:43:42
A*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933239
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-003
:PETRI
:SOLID
: 4.500B+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 10:52:02
at 11:52:25

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 22 hours 52 minutes

Live tin 3.60B+003 s real time: 3.62E+003 s dead time: 6.35E-001 %

Shape calibration requested :PETRI1
Shape calibration used :PETRI1

Created :1993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested :DETECT1
Energy calibration used :DETECT1

Created :1993-Apr-27 16:21:17
Modified :1994-Feb-01 17:08:58

Efficiency calibration requested :PETRI1
Efficiency calibration used rPETRIl

Created :l993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

oo

Peaked background file:C:\SAMPO\SPECTRA\BKG1.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

l.OO keV



********************* P E A K
Spectrum file name: 933239

F I T R E P O R T *********************
Sample number: 5179-003

peak

m?
m?
M?

B

B
m
B
M
B
m
B
m
m
M
B

m
M

B

m
B
M

m
B
M
m
M

B

B

•
B

B '

no

1
2
3
4

5
6

7

8

9

10
11
12

13
14
15
16
17
18
19

20
21

22
23
24
25
26
27

28
29
30
31
32

33
34
35
36

37
38

39

centroid
channel

68
73
78
92

114
126

148

153

167

173
178
185

198
209
216
229
256
306
370

417
475

480
503
538
553
574
588

598
654
663
674
702

817
903
924
1019

1122
1164

1216

.54

.56

.79

.56

.89

.38

.81

.33

.67

.45

.87

.68

.03

.76

.54

.24

.94

.77

.89

.07

.77

.80

.72

.91

.24

.76

.82

.60

.36

.02

.96

.10

.17

.90

.16

.50

.95

.41

.66

energy
keV

34.62
37.14
39.77
46.68
46.40
57.88
63.64
63.21
74.89
74.76
77.15
76.92
84.34
84.12
87.24
89.95
93.36
92.50
99.55
105.42
108.82
115.18
129.05
153.99
186.08
185.64
209.18
238.55
238.54
241.06
252.52
270.12
277.29
288.06
295.08
295.08
299.98
327.86
332.19
338.16
351.73
351.84
409.26
452.62
462.74
510.40
510.89
562.11
582.83
583.08
608.95
609.25

area error background
counts

5.29E+003
2.90E+003
2.95E+003
1.46E+003
8.53E+000
8.91E+002
1.17E+003
5.13E+001
2.91E+004
6.96E+000
4.65E+004
7.71E+000
4.63E+003
6.39E+000
1.54E+004
1.05E+004
1.04E+004
7.53E+001
2.62E+003
3.11E+003
7.83E+002
1.55E+003
4.87E+003
1.70E+003
2.03E+003
3.74E+001
6.98E+003
7.85E+004
2.23E+001
8.26E+003
4.56E+002
4.90E+003
2.75E+003
5.21E+002
4.35E+003
3.42E+000
4.23E+003
3.79E+003
3.95E+002
1.41E+004
7.15E+003
6.77E+000
1.75E+003
3.65E+002
3.68E+003
5.73E+003
3.70E+001
7.74E+002
2.05E+004
7.72E+000
4.68E+003
7.06E+000

% counts

18.0
21.0
20.5
3.2
10.7
9.2
7.4
12.4
2.5
10.0
1.8
8.8
5.1
15.1
2.2
2.9
2.8
2.0
3.0
4.9
16.2
2.9
2.2
2.4
2,5
1.7
1.6
1.0
3.7
3.5
8.7
1.7
3.0
9.2
1.4
20.5
1.4
2.1
11.4
1.2
0.9
5.1
2.2
6.8
1.4
2.3
8.9
2.9
0.9
6.4
1.3
5.8

8.39E+002
1.64E+003
2.
3.

3.
5.

6.

6.

5.

5.
4.
4.

3.
3.
3.
2.
3.
2.
2.

2.
2.

1.
1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
8.
8.
1.

7.
6.

7.

75E+003
17E+003

95E+003
24E+003

97E+003

47E+003

09E+003

12E+003
91E+003
34E+003

29E+003
50E+003
47E+003
93E+003
29E+003
78E+003
57E+003

17E+003
08E+003

95E+003
41E+003
49E+003
59E+003
40E+003
32E+003

32E+003
29E+003
32E+003
41E+003
23E+003

05E+003
77E+002
93E+002
07E+003

61E+002
72E+002

54E+002

intensity
gps

1.53E+001
7.99E+000
7.83E+000
3.59E+000

2.07E+000
2.69E+000

6.68E+001

1.07E+002

1.08E+001

3.60E+001
2.47E+001
2.46E+001

6.35E+000
7.66E+000
1.95E+000
3.94E+000
1.30E+001
4.99E+000
6.71E+000

2.50E+001
3.11E+002

3.30E+001
1.89E+000
2.15E+001
1.23E+001
2.41E+000
2.05E+001

2.03E+001
1.96E+001
2.07E+000
7.49E+001
3.95E+001

1.11E+001
2.56E+000
2.63E+001
4.52E+001

6.71E+000
1.84E+002

4.39E+001

error
*

22.0
23.8
22.8
8.1

10.4
8.4

3.9

3.4

5.8

3.4
3.9
3.7

3.9
5.5
16.4
3.9
3.5
3.7
3.7

3.2
2.9

4.4
9.1
3.1
4.0
9.5
2.9

2.9
3.3
11.7
2.8
2.7

3.4
7.3
2.9
3.4

3.8
2.7

2.8

gfit

263.5
263.5
263.5
0.5

1.4
1.5

19.8

19.8

8.1

8.1
8.1
8.1

1.7
5.0
5.0
1.4
2.2
0.5
0.9

Oi

2.0 £
13.5 o

O
13.5 ̂
0.9 °
1.6
2.2
1.9
1.0

1.0
2.0
2.0
5.5
0.8

0.9
'1.0
1.0
4.1

0.9
2.6

1:2



m
m
M
m
M

m
m
M

B
m
M

B

m
M

m
m
M

m
M

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

1452.49
1508
1524
1534
1542
1561
1568
1587
1659
1669
1678
1718
1784
1806
1820

1927
1935
2127
2155
2185
2218
2238

2474
2752
2916
2989
3000
3023
3158
3173
3182
3239
3258
3274
3456
3526
3692

.67

.69

.49

.43

.78

.89

.77

.16

.36

.58

.87

.97

.24

.24

.39

.73

.77

.13

.72

.83

.35

.08

.97

.56

.41

.62

.93

.88

.99

.70

.39

.86

.32

.91

.67

.47

726.81
754.89
762.89
767.78
771.75
781.42
784.98
794.41
830.09
835.19
839.79
859.93
892.95
903.58
910.58
911.15
964.12
968.29
1064.25
1077.92
1093.21
1109.75
1119.50
1120.23
1237.29
1376.64
1458.38
1494.78
1500.38
1512.02
1579.45
1587.00
1591.35
1619.68
1629.40
1637.13
1728.36
1763.21
1846.05

4.57B+003
5.80E+002
3.85E+002
3.56E+002
7.88B+002
3.21E+002
7.95E+002
2.25E+003
2.38E+002
8.42B+002
5.25E+002
2.41E+003
1.90E+002
3.45E+002
1.39E+004
2.35E+000
2.55E+003
8.01E+003
1.98E+002
2.27E+002
3.23E+002
2.13E+002
8.23E+002
2.11E+000
3.16E+002
2.21E+002
2.54B+002
3.18E+002
1.71E+002
9.65E+001
2.07E+002
1.11E+003
7.40E+002
4.79E+002
5.31E+002
1.51E+002
1.47E+002
7.51E+002
1.41E+002

0.9
4.5
7.2
7.4
4.2
6.4
3.2
2.0
7.3
2.8
4.0
1.2
7.8
7.9
0.9
10.0
1.4
1.0
9.2
7.2
4.7
9.3
4.7
11.8
5.1
8.4
7.0
5.2
7.9
14.4
7.1
2.8
3.4
6.2
3.3
17.9
6.0
2.4
9.7

6.85E+002
6.56E+002
5.70E+002
5.46E+002
5.30E+002
4.41E+002
4.16E+002
4.17E+002
3.80E+002
3.55E+002
3.39E+002
2.98E+002
2.76E+002
2.85E+002
1.69E+002

1.85E+002
1.66E+002
2.23E+002
1.96E+002
1.86E+002
1.67E+002
2.51E+002
•
1.77E+002
2.07E+002
1.76E+002
1.07E+002
9.48E+001
1.60E+002
1.21E+002
1.33E+002
1.27E+002
1.24E+002
1.10E+002
1.05E+002
1.22E+002
1.01E+002
9.62E+001

5.12E+001
6.74E+000
4.53E+000
4.21E+000
9.37E+000
3.87E+000
9.61E+000
2.75E+001
3.05E+000
1.08E+001
6.79B+000
3.19E+001
2.61E+000
4.80E+000
1.94E+002

3 . 77E+001
1.19E+002
3.22E+000
3.74E+000
5.40E+000
3 . 61E+000
1.41E+001

5.94E+000
4.58E+000
5.53E+000
7.09E+000
3.84E+000
2.17E+000
4.84E+000
2.61E+001
1.74E+001
1.14E+001
1.27E+001
3.65E+000
3.71E+000
1.93E+001
3.76E+000

2.6
5.1
7.6
7.8
4.8
6.9
4.0
3.1
7.7
3.7
4.6
2.6
8.1
8.2
2.5

2.6
2.5
9.5
7.5
5.1
9.5
5.2

5.5
8.7
7.4
5.8
8.3
14.6
7.7
4.0
4.5
6.9
4.4
18.2
6.9
4.3
10.5

0.6
0.9
1.2
1.2
1.2
0.6
0.6
1.1
0.8
0.8
0.8
0.8
0.7
1.5
2.1

1.7
1.7
1.4
1.0
1.4
1.6
2.5

1.0
1.3
1.0
1.1
1.1
1.1
1.2
1.2
1.2
2.2
0.8
0.8
0.6
1.0
1.2

CM

«—«O
o
0

°

Flags: m » a peak in a multiplet, M » last peak in a multiplet,
B * backround peak - will be subtracted from the peak above.

bad fit



R A D I O N U C L I D E A N A L Y S I S R E P O R T *********
Spectrum file name: 933239 Sample number: 5179-003

let lid name Sample
set # Activity

1 MN-54 0.98 6.503E+000
2 EU-155 0.95 1.502E+001
3 TL-208 0.98 1.305E+002
4 PB-210 0.99 5.292E+001
5 PB-212 1.00 3.172E+002
6 BI-212 0.96 2.667E+002
7 RA-223 0.67 6.753E+001
8 RA-224 1.00 3.868E+002
9 RA-226 0.97 6.068E+001
10 RA-228 0.95 4.162E+002
11 TH-228 0.70 5.349E+002
12 TH-234 0.94 6.590E+001
13 PA-231 0.35 5.923E+001

These peaks were not identified:

Peak
1
2
3
5
11
13
15
16
17
19
20
23
26
29
30
33
34
35
37
41
42
43
44
45
47
48
50
52
53
55
57
58
59
60

Channel
68.54
73.56
78.79
114.89
178.87
198.03
216.54
229.24
256.94
370.89
417.07
503.72
574.76
654.36
663.02
817.17
903.90
924.16
1122.95
1508.67
1524.69
1534.49
1542.43
1561.78
1587.77
1659.16
1678.58
1784.97
1806.24
1927.39
2127.77
2155.13
2185:72
2218.83

Energy
34.62
37.14
39.77
57.88
89.95
99.55
108.82
115.18
129.05
186.08
209.18
252.52
288.06
327.86
332.19
409.26
452.62
462.74
562.11
754.89
762.89
767.78
771.75
781.42
794.41
830.09
839.79
892.95
903.58
964.12
1064.25
1077.92
1093.21
1109.75

Intensity
1.53E+001
7.99E+000
7.83E+000
2.07E+000
2.47E+001
6.35E+000
1.95E+000
3.94E+000
1.30E+001
6.58E+000
2.50E+001
1.89E+000
2.41E+000
1.96E+001
2.07E+000
1.11E+001
2.56E+000
2.63E+001
6.71E+000
6.74E+000
4.53E+000
4.21E+000
9.37E+000
3.87E+000
2.75E+001
3.05E+000
6.79E+000
2.61E+000
4.80E+000
3.77E+001
3.22E+000
3.74E+000
5.40E+000
3.61E+000

Error

3.67
7.54
1.53
8.14
1.88
2.10
2.47
5.70
1.55
1.48
5,77
5.11
30.13

SE Cand.
. 545.62

548.14
550.77
568.88
600.95
610.55
619.82
626.18
640.05
•697.08
720.18
763.52
799.06
838.86
843.19
920.26
963.62
973.74
1073.11
1265.89
1273.89
1278.78
1282.75
1292.42
1305.41
1341.09
1350.79
1403.95
1414.58
1475.12
1575.25
1588.92
1604.21
1620.75

ituj.vj.ty vpv-J./v>;
Decay Decay Corr.

Corrected 2 Sigma Error

6.722E+000 4.832E-001
1.510E+001 2.232E+000
1.305E+002 3.920E+000
5.299E+001 8.452E+000
3.220E+002 1.189E+001
2.707E+002 1.116E+001
6.762E+001 3.271E+000
3.926E+002 4.385E+001
6.068E+001 1.845E+000
4.183E+002 1.216E+00.1
5.429E+002 6.138E+001
6.590E+001 6.597E+000
5.923E+001 3.498E+001

. DE Cand .
1056.62
1059.14
1061.77
1079.88
1111.95
1121.55
1130.82
1137.18
1151.05
1208.08
1231.18
1274.52
1310.06
1349.86
1354.19
1431.26
1474.62
1484.74
1584.11
1776.89
1784.89
1789.78
1793.75
1803.42
1816.41
1852.09
1861.79
1914.95
1925.58
1986.12
2086.25
2099.92
2115.21
2131.75

Error
21.97
23.84
22.82
10.40
3.86
3.90
16.40
3.90
3.49
3.78
3.18
9.13
9.55
3.31
11.67
3.36
7.28
2.86
3.81
5.09
7.62
7.83
4.84
6.87
3.11
7.71
4.63
8.12
8.20
2.63
9.48
7.53
5.14
9.53

*•*

v4

O
CD
O
CD



62
63
64
65
66
67
68
69
70
72
73
74
75
76

2474 . 08
2752.97
2916.56
2989.41
3000.62
3023.93
3158.88
3173.99
3182.70
3258.86
3274.32
3456.91
3526.67
3692.47

1237.29
1376.64
1458.38
1494.78
1500.38
1512.02
1579.45
1587.00
1591.35
1629.40
1637.13
1728.36
1763.21
1846.05

5.94E+000
4.58E+000
5.53E+000
7.09E+000
3 . 84E+000
2.17E+000
4.84E+000
2.61B+001
1.74E+001
1.27B+001
3.65B+000
3.71B+000
1.93E+001
3.76E+000

1748.29
1887.64
1969.38
2005.78
2011.38
2023.02
2090.45
2098.00
2102.35
2140.40
2148.13
2239.36
2274.21
2357.05

2259.29
2398.64
2480.38
2516.78
2522.38
2534.02
2601.45
2609.00
2613.35
2651.40
2659.13
2750.36
2785.21
2868.05

5.55
8.68
7.44
5.83
8.26
14.59
7.68
3.97
4.46
4.44
18.15
6.86
4.29
10.48

o*

o
o
o



************** P E A K
Spectrum file name:

Under Nuc Nuclide
deter lide
set # #

1 MN-54

2 EU-155

3 TL-208

4 PB-210

5 PB-212

6 BI-212

7 RA-223

8 RA-224

9 RA-226

10 RA-228

11 TH-228

12 TH-234

13 PA-231

A S S O C I A T I O N R E P O R T ***************
933239 Sample number: 5179-003

Peak

#

49

10
14

25
36
38
51

Peak

channel

1669.36

173.45
209.76

553.24
1019.50
1164.41
1718.87

Peak

energy

835.19

87.24̂
105.42

277.29
510.40
582.83
859.93

Peak
usage
%

100.00

21.45
67.61

120.04
104.64
99.28
84.93

22

6
12

28

92.56

480.80

167.67

126.38
185.68

598.60

46.68

241.06

84.34

63.64
93.36

299.98

100.00

7
8
10
21
28

40
46
71

18
24

148.81
153.33
173.45
475.77
598.60

1452.49
1568.89
3239.39

306.77
538.91

74.89
77.15,
87.24y

238.55
299.98

726.81
784.98
1619.68

153.99
270.12

84.60
88.90
117.31
75.75
88.82

102.44
90.99
106.74

123.89
70.26

77.07

22
27
32
39
61

31
54
56

480.80
588.82
702.10
1216.66
2238.35

674.96
1820.24
1935.73

241.06
295.08
351.73
608.95
1119.50

338.16
910.58
968.29

22.93
94.51
95.24
106.74
108.64

105.44
98.95
96.52

100.00

162.01
24.28

11.18

o
o
o



*************************** N D A
Spectrum file name: 933239

R E P O R T ****************************
Sample number: 5179-003

Isotope

BE- 7
K-40
CR-51
CO -56
CO- 60
SE-75
ZR-95
RD-103
CD-109
SB-125
1-133
BA-131
LA- 140
CE-144
ED- 15 5
HG-203
PB-211
BI-212
RA-224
AC- 227
TH-234
U-234

Min.
Det. Act.

6.431E+000
9.591E-I-000
5.757E+000
7.174E-001
7.781E-001
7.948E-001
1.769E+000
7.693E-001
1.271B+001
2.232E+000
8.698E-001
1.472E+000
9.138E-001
4.351B+000
1.525E+000
7.753E-001
2.421E+001
7.099B+000
1.264E+001
5.803E+000
8.174E+000
3.917E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RD-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
D-235

Min.
Det. Act.

9.133E-001
6.931E-001
6.978E-001
5.077E-001
4.101E+000
7.453E-001
9.149E-001
8.274E+000
9.797E-001
5.231E+000
8.322E-001
1.023E+000
6.784E-001
1.538E+000
1.439E+000
7.927E-001
1.150E+000
1.593E+000
1.481E+000
3.868E-1-001
2.153E+001
4.612E+000

Isotope

NA-24
V-48
FE-59
CO-SB
ZN-65
Y-88
TC-99M
AG-110M
SB- 124
1-131
CS-137
BA-140
CE-141
ED-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

8.292E-001
7.105E-001
1.290E+000
7.542E-001
1.541E+000
7.838E-001
5.792E-001
9.453E-001
8.388E-001
7.937E-001
1.093E+000
3.092E+000
1.047E+000
1.082E+000
7.095E-001
9.678E+000
8.407E-001
3.574E+000
1.923E+000
1.491E+002
1.427E+002
1.395E+000



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:45:11
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933240
Sample number
Sample geometry
Sample type
Sample size
Measured by

5179-004
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

;1994-May-22
;1994-May-22
;1994-Jun-06
;1994-Jun-06

at 12:00:00
at 12:00:00
at 10:52:01
at 11:52:03

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 22 hours 52 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: 5.55E-002 %

Shape calibration requested :PETRI2
Shape calibration used :PETRI2

Created :1993-Jan-18 11:47:07
Modified :1993-Jul-14 16:16:37

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Jul-09 14:14:14

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18 14:37:42
Modified :1993-Aug-19 10:49:12

Last search discrimination level: 5.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 *
MDA detection limit 1-beta: 95.00 %

CM

O

O
o

Peaked backround file:C:\SAMPO\SPECTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933240

F I T R E P O R T *********************
Sample number: 5179-004

peak

m
B
N
m
B
m
B
m
M
B

B

B

m
B
M

B

B

B

B

B

B
m
M
B

no

1

2
3

4

5
6

7
8

9
10

11
12
13

14
15
16

17

18
19

20

21

22
23
24
25

26
27

centroid
channel

150

154
169

174

180
186

258
372

418
477

540
554
590

600
656
676

704

926
1021

1166

1218

1454
1590
1721
1822

1930
1938

.17

.79

.03

.91

.37

.97

.80

.55

.90

.62

.76

.82

.76

.64

.23

.93

.11

.17

.50

.61

.82

.87

.31

.47

.70

.12

.24

energy
kev

74.64
74.97
76.95
84.08
84.80
87.02
87.37
89.76
93.06
92.60
129.02
185.96
185.69
209.15
238.54
238.54
270.14
277.18
295.16
295.15
300.11
327.92
338.28
338.41
351.88
351.88
462.99
510.68
510.88
583.28
583.00
609.39
609.16
727.47
795.22
860.83
911.46
910.99
965.19
969.25
968.80

area error background
counts

1.20B+003
3.64B+001
1.87E+003
3.35E+002
2.33E+001
8.23E+002
7.45E+000
5.85E+002
5.92E+002
1.92E+001
3.27E+002
2.93E+002
1.61E+001
5.64E+002
6.01E+003
1.04E+001
4.46E+002
2.85E+002
4.42E+002
6.47E+000
3.54E+002
3.53E+002
1.11E+003
2.49E+000
7.24E+002
1.27E+001
3.14E+002
4.93E+002
3.04E+001
1.58E+003
3.90E+000
4.53E+002
1.47E+001
3.43B+002
1.74E+002
1.79E+002
1.02E+003
3.82E+000
1.96B+002
6.57E+002
1.73B+000

%

3.6
3.1
2.7
9.2
4.0
4.8
11.1
6.4
5.7
4.5
6.1
9.1
4.0
5.6
4.1
5.4
2.8
6.6
4.6
7.8
5.4
6.1
3.5
16.8
3.3
3.1
4.8
3.6
6.3
1.7
7.2
4.6
3.1
4.0
8.0
7.6
2.4
8.4
5.5
2.9
15.9

counts

6.89E+002

6.52E+002
5.49E+002

5.45E+002

5.35E+002
5.15E+002

4.46E+002
3.45E+002

3.22E+002
4.62E+002

1.97E+002
2.05E+002
1.86E+002

1.80E+002
1.64E+002
1.58E+002

1.49E+002

9.46E+001
1.23E+002

7.61E+001

7.02E+001

6.04E+001
3.93E+001
2.19E+001
1.62E+001

1.06E+001
4.37E+000

intensity
gps

1.07E+001

1.53E+001
2.26E+000

5.19E+000

3.50E+000
3.34E+000

1.42E+000
1.40E+000

2.95E+000
3.53E+001

2.97E+000
1.95E+000
3.24E+000

2.64E+000
2.91E+000
9.49B+000

6.45E+000

3.80E+000
6.64E+000

2.45B+001

7.33E+000

6.60E+000
3.62E+000
4.01E+000
2.40E+001

4 . 88E+000
1.64E+001

error
%

4.6

3.9
9.6

5.6

7.0
6.3

6.6
9.4

6.2
5.0

4.1
7.3
5.6

6.2
6.8
4.6

4.5

5.5
4.2

2.5

4.9

4.2
8.1
7.8
2.8

5.7
3.2

gfit

1.5

1.5
1.2

1.2

1.2
1.2

0.9
1.8

1.7
15.8

0.5
1.1
1.1

1.1
1.4
2.0

1.1

0.8
0.9

0.9

1.4

0.8
1.6
1.6
1.1

1.0
1.0

CO
CvJ

o
o
o
°

Flags: m » a peak in a multiplet, M - last peak in a multiplet, ?
B * backround peak - will be subtracted from the peak above.

bad fit



******** R A D I O N U C L I D E
Spectrum file name: 933240

A N A L Y S I S R E P O R T
Sample number: 5179-004*********

Let lid name Sample
let # Activity

1 TL-208 0.99 1.750E+001
2 PB-212 1.00 4.783E+001
3 BI-212 0.48 3.359E+001
4 RA-223 0.25 1.330E+001
5 RA-226 0.68 9.783E+000
6 RA-228 0.99 5.363E+001
7 TH-228 0.70 1.042E+002
8 TH-234 0.25 3.589E+001

These peaks were not identified:

Peak
5
7
8
9

15
18
23
26

Channel
180.37
258.80
372.55
418.90
656.23
926.17
1590.31
1930.12

Energy
89.76
129.02
185.96
209.15
327.92
462.99
795.22
965.19

Intensity
3.50E+000
1.42E+000
1.32E+000
2.95E+000
2.91E+000
3.80E+000
3.62E+000
4.88E+000

d

%
Error

2.04
2.21
4.21
4.10
2.89
1.92
10.29
6.48

SE Cand.
600.76
640.02
696.96
720.15
838.92
973.99
1306.22
1476.19

.tuj.vj.ty ipi_i/(j;
Decay Decay Corr.

Corrected 2 Sigma Error

1.750E+001 7.013E-001
4.854E+001 2.098E+000
3.409E+001 2.816E+000
1.332E+001 1.070E+000
9.783E+000 5.541E-001
5.390E+001 2.024E+000
1.057E+002 2.132E+001
3.589E+001 4.555E+000

DE Cand.
1111.76
1151.02
1207.96
1231.15
1349.92
1484.99
1817.22
1987.19

Error
6.99
6.57
9.91
6.18
6.83
5.45
8.08
5.69 r*.

o
o



************** P E A K A S S O C I A T I O N R E P O R T
Spectrum file name: 933240 Sample number: 5179-004

***************

Under Nuc Nuclide
deter lide
set i i

1 TL-208

2 PB-212

3 BI-212

4 RA-223

5 RA-226

6 RA-228

7 TH-228

8 TH-234

Peak

f

12
19
20
24

1
2
4
10
14

22

11

13
17
21

16
25
27

3

6

Peak

channel

554.82
1021.50
1166.61
1721.47

150.17
154.79
174 . 91
477.62
600.64

1454.87

540.76

590.76
704.11
1218.82

676.93
1822.70
1938.24

169.03

186.97

Peak

energy

277.18
510.68
583.28
860.83

74.64
76.95
87.02
238.54
300.11

727.47

270.14

295.16
351.88
609.39

338.28
911.46
969.25

84.08

93.06

Peak
usage

101.50
100.95
100.41
90.63

82.43
93.53
123.91
100.78
102.83

100.00

100.00

98.08
95.69
106.31

107.54
103.30
90.77

100.00

100.00

o
o



*************************** M D A
Spectrum file name: 933240

R E P O R T ****************************
Sample number: 5179-004

Isotope

BE-7
K-40
CR-51
CO- 56
CO-60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

3.967E+000
9.704E+000
3.154E+000
4.856E-001
4.373E-001
4.601E-001
1.071E+000
4.683E-001
1.966E+001
1.374E+000
5.058E-001
9.077E-001
7.631E-001
2.574E+000
1.382E+000
4.780E-001
1.380E+001
3.797E+000
1.578E+001
3.838E+000
6.903E+000
1.848E+003

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

4.886E-001
4.404E-001
6.890E-001
3.537E-001
2.303E+000
4.865E-001
6.140E-001
5.095E+000
6.342E-001
2.068E+002
4.681E-001
6.021E-001
3.356E-001
9.885E-001
1.172E+000
4.835E-001
8.171E-001
9.168E-001
8.716E-001
3.744E+001
1.269E+001
2.833E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

4.592E-001
4.213E-001
7.695E-001
5.011E-001
8.983E-001
4.528E-001
3.349E-001
5.003E-001
4.844E-001
4.680E-001
5.858E-001
1.687E+000
5.786E-001
7.602E-001
3.840E-001
1.260E+002
5.323E-001
2.021E+000
1.151E+000
2.482E+002
7.259E+001
4.036E+000

C5
CM
^̂ J
^̂ ^
O
o



SAMPO 90, 1993 PA,MM,JR. Version 3.20h 1994-Jun-06 15:46:52
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933241
Sample number :5179-005
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.500E+01 G
Measured by :DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 10:52:02
at 11:53:44

:0 years 0 days 0 hours 0 minutes
:0 years 14 days 22 hours 52 minutes

Live time: 3.60E+003 s real time: 3.70E+003 a dead time: 2.76E+000 %

Shape calibration requested :PETRI4
Shape calibration used :PETRI4

Created :1993-Jan-13 10:59:35
Modified :1993-Sep-03 01:11:04

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :1994-Jan-27 08:16:11

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25 14:12:16
Modified :1993-Sep-21 15:14:24

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

CO

o
o

Peaked backround file:C:\SAMPO\SPBCTRA\BKG4.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933241

F I T R E P O R T *********************
Sample number: 5179-005

peak centroid
no channel

m? 1 67.42
m? 2 69.94
m? 3 75.41
m? 4 79.63
M?

B

B
m
B
m
B
m
B

M
m?
B
m?
B
M?
B

B

7

m
M

B

m
B
M
B

B

5
6

7
8

9

10

11

12
13
14

15

16

17

18
19
20
21
22
23
24
25
26
27

28
29
30
31
32

33

34
35
36
37
38

39

85
93

116
127

146

150

154

160
162
169

174

180

187

199
211
217
230
258
263
291
308
333
372

383
399
418
432
477

482

505
540
554
576
590

600

.13

.64

.11

.49

.16

.11

.66

.66

.46

.07

.80

.24

.04

.36

.26

.72

.68

.42

.39

.97

.21

.40

.36

.02

.05

.73

.16

.48

.33

.50

.70

.96

.53

.68

.49

energy
keV

33.56
34.83
37.58
39.70
42.46
46.73
46.58
58.00
63.71
63.30
73.06
72.90
75.04
74.91

' 77.32
77.09
80.33
81.23
84.54
84.45
87.41
87.60
90.13
90.01
93.54
92.58
99.71
105.67
108.90
115.39
129.28
131.76
146.06
154.19
166.79
186.28
185.72
191.62
199.64
209.48
216.19
238.86
238.63
241.28
241.78
252.87
270.47
277.61
288.39
295.47
295.16
300.37

area
. counts

1.80E+004
2.86E+004
1.74E+004
1.29E+004
2.65E+003
1.78E+003
2.83E+001
2.73E+003
3.63E+003
7.86E+001
6.17E+003
9.72E+000
1.02E+005
2.83E+001
1.61E+005
2.34E+001
O.OOE+000
8.39E+002
1.56E+004
1.03E+001
5.31E+004
1.08E+001
4.25E+004
1.67E+000
4.67E+004
9.80E+001
9.64E+003
1.17E+004
4.11E+003
5.72E+003
2.10E+004
1.37E+003
1.18E+003
7.09E+003
1.14E+003
5.02E+003
4.68E+001
8.21E+002
2.41E+003
3.10E+004
2.31E+003
3.49E+005
3.66E+001
3.34E+004
5.24E+000
1.57E+003
2.15E+004
1.24E+004
2.20E+003
1.15E+004
1.19E+001
1.94E+004

error background
% counts

22.1 1.18E+003
18.8 1.76E+003
20.5 3.38E+003
22.5 4.97E+003
20.0
113.5
7.3
6.3
6.0
1.8
10.6
7.9
1.4
3.4
1.1
3.9
0.0
25.8
11.7
13.3
5.0
18.9
5.8

23.9
3.8
4.2
2.4
918
12.6
2.1
0.6
5.3
9.0
1.7
8.5
3.7
1.4
11.6
9.1
0.9
3.2
1.0
3.7
4.0
16.1
3.2
0.7
2.3
3.9
1.2
3.9
0.8

7.50E+003
7.81E+003

9.13E+003
1.18E+004

1.46E+004

1.47E+004

1.44E+004

O.OOE+000
1.27E+004
1.38E+004

1.47E+004

1.41E+004

1.20E+004

9.70E+003
1.12E+004
1.02E+004
8.61E+003
8.72E+003
8,64E+003
8.41E+003
8.02E+003
7.59E+003
7.94E+003

7.30E+003
6.88E+003
6.94E+003
6.64E+003
6.41E+003

6.11E+003

5.04E+003
4.98E+003
5.13E+003
4.67E+003
4.65E+003

4.55E+003

intensity
gps

5.80E+001
8.95E+001
5.17E+001
3.71E+001
7.31E+000
4.70E+000

6.67E+000
8.70E+000

1.46E+001

2.42E+002

3.80E+002

O.OOE+000
1.98E+000
3.68E+001

1.26E+002

1.01E+002

1.12E+002

2.34E+001
2.86E+001
1.02E+001
1.44E+001
5.51E+001
3.63E+000
3.27E+000
2.02E+001
3.39E+000
1.60E+001

2.67E+000
8.04E+000
1.07E+002
8.17E+000
1.33E+003

1.28E+002

6.27E+000
9.08E+001
5.36E+001
9.80E+000
5.23E+001

8.95E+001

error gfit

33.71310.4
29.91310.4
28.11310.4
28.01310.4
24.31310.4
113.9

8.4
7.5

11.3

4.1

3.9

0.0
26.1
12.3

6.3

7.0

5.4

4.6
10.5
13.2
4.5
4.0
6.6
9.8
4.4
.9.5
5.7

12.4
10.1
4.6
5.6
4.9

6.3

5.9
5.1
5.6
6.4
5.3

5.2

2.4

3.2
5.3

26.2

26.2

26.2

26.2
26.2
168.0

168.0

168.0

91.3

4.2
112.7
30.0
1.6
0.9
0.9
1.8
1.5
1.6
3.9

1.3
1.1
4.0
0.9
95.0

95.0

1.2
2.2
7.4
1.7
1.8

2.1

CO

O
o
o
o



m
B
M

B

B
m
N

B

B

B

m
m
M
m
N

m
m
N

B

B

m
M
B
m
B
M

B

B

40
41
42
43

44
45

46
47
48
49
50

51
52
53
54
55

56

57
58

59
60
61
62
63
64
65
66
67
68
69

70
71
72

73
74
75
76

77

78
79
80
81
82
83
84

85

86

643
656
665
676

682
704

754
819
906
926
1021

1093
1100
1125
1142
1166

1219

1404
1455

.47

.25

.01

.90

.17

.12

.89

.27

.07

.43

.93

.50

.14

.58

.20

.94

.22

.39

.31

1511.46
1527
1537
1545
1565
1571
1590
1661
1672
1681
1722

1787
1809
1823

1869
1918
1930
1938

2002

2010
2067
2131
2158
2188
2222
2241

2477

2494

.53

.59

.48

.11

.95

.71

.93

.31

.58

.02

.70

.39

.37

.30

.19

.56

.96

.91

.07

.30

.28

.67

.98

.19

.78

.35

.86

321.86
328.25
332.63
338.57
338.46
341.21
352.18
351.86
377.56
409.75
453.14
463.32
511.06
510.92
546.84
550.16
562.87
571.18
583.55
583.13
609.68
689.25
702.25
727.70
727.22
755.77
763.80
768.83
772.78
782.59
786.01
795.39
830.99
836.18
840.82
861.04
860.56
893.87
904.71
911.71
910.91
934.67
959.11
965.30
969.49
968.88
1001.47
1000.90
1005.05
1033.66
1065.65
1079.35
1094.50
1111.11
1120.91
1120.15
1238.70
1237.92
1247.45

1
1
1
6
2
2
1
1
5
8
1
1
2
4
7
5
3
4
9
1
1
1
6
2
2
2
1
1
3
1
2
1
1
3
2
1
1
8
1
6
3
6
5
1
3
1
3
2
4
4
7
9
1
9
2
4
9
1
7

.21B+003

.61E+004

.98E+003

.45E+004

.08E+000

.OOE+003

.95E+004

.99E+001

.92E+002

.34E+003

.65E+003

.70E+004

.42E+004

.26E+001

.08E+002

.10E+002

.05E+003

.36E+002

.09E+004

. 10E+001

.28E+004

.65E+001

.50E+002

. 02E+004

.91E+000

.67E+003

.46E+003

.07E+003

.39E+003

.19E+003

. 91E+003

.01E+004

.25E+003

.75E+003

.08E+003

.08E+004

.57E+000

.15E+002

.41E+003

. 09B+004

.81E+000

.59B+002

. 91B+002

.09B+004

.54E+004

.72E+000

.62E+002

.53E+000

.09E+002

.43B+002

. 95B+002

.87B+002

.34E+003

.60B+002

.37E+003

.26E+000

. 13E+002

.41B+000

.37E+002

3.8
1.8
3.2
0.5
21.3
5.6
0.7
13.9
18.9
2.7
3.3
0.8
2.4
9.4
5.3
7.3
1.5
25.6
0.7
2.2
0.9
2.8
7.2
0.7
10.5
2.5
3.3
4.7
1.9
3.5
1.8
0.7
3.3
1.8
2.7
0.7
20.5
4.3
3.8
0.7
7.4
5.4
13.4
1.7
0.9
17.4
6.9
9.0
6.2
4.8
6.6
3.0
4.3
3.7
4.1
6.3
3.2
16.7
9.4

4.42E+003
4.55E+003
4.53E+003
4.37E+003

4.27E+003
4.28E+003

4.59E+003
3.77E+003
3.29E+003
3.17E+003
4.16E+003

3.07E+003
3.07E+003
3.03E+003
3.34E+003
3.09E+003

3.07E+003

3.31E+003
2.72E+003

2.57E+003
2.48E+003
2.34E+003
2.22E+003
1.96E+003
1.90E+003
1.84E+003
1.54E+003
1.49E-I-003
-1.42E+003
1.26E+003

1.15E+003
1.24E+003
9.23E+002

1.02E+003
1.06E+003
8.21E+002
7.51E+002

9.59E+002

9.44E+002
8.13E+002
9.81E-h002
8.28E-I-002
9.25E+002
7.96E+002
1. OOE+003

7.65B+002

8.94E+002

5.93B+000
8.06E+001
l.OOE+001
3.32E+002

1.04E+001
1.04E+002

3.38E+000
5.16E+001
1.13E+001
1.19E+002
1 . 87E+002

5.89E+000
4.27E+000
2.61E+001
3.80E+000
8 . 10E+002

1.19E+002

7.06E+000
2.27E+002

3.13E+001
1.73E+001
1.27E+001
4 . 07E+001
1.45E+001
3.56E+001
1.25E+002
1.62E+001
4.90E+001
2.73E+001
1.45E+002

1.14E+001
2.00E+001
8 . 71E+002

9.67E+000
8.92E+000
1.65E+002
5.40E+002

5.71B+000

6.48B+000
7.22B+000
1.34E+001
1.68E+001
2.32E+001
1.68E+001
4.18E+001

1.78E+001

1.45E+001

6.5
5.6
6.2
5.3

7.7
5.4

19.7
6.1
6.4
5.5
5.9

7.6
9.1
5.6
26.2
5.5

5.5

9.1
5.7

6.2
6.5
7.4
6.0
6.7
6.0
5.8
6.6
6.1
6.4
5.9

7.3
7.1
6.0

8.1
14.7
6.3
6.1

9.2

8.7
7.8
9.1
6.9
7.6
7.3
7.5

7.2

11.4

0.4
7.7
1.1
2.6

2.6
1.4

3.3
0.8
0.7
1.7
19.4

0.5
0.5
0.4
4.2
7.4

1.5

0.9
3.2

1.5
0.8
0.8
0.8 cv>
0.8 CO
0.8 «-«
0.7 °1-4 2
1.4 0
1.4
0.8

1.0
1.5
5.8

0.8
5.5
4.4
4.4

0.5

0.5
0.6
2.4
0.7
2.2
1.1
3.8

0.8

4.5



m
M
m
M

B
m
M

m
m
M
B
m
m
m
M

87
88
89
90
91

92
93
94
95
96
97

98
99
100
101
102
103
104
105

2749
2756
2804
2817
2919

2993
3004
3026
3162
3177
3185

3242
3251
3262
3277
3334
3460
3530
3696

.64

.94

.51

.20

.51

.18

.48

.92

.34

.75

.94

.83

.27

.59

.80

.09

.51

.47

.15

1374
1378
1402
1408
1459
1460
1496
1502
1513
1581
1588
1593
1592
1621
1625
1631
1639
1667
1730
1765
1848

.86 4

.51 6

.30 2

.65 3

.82 1

.60 9

.66 1

.32 7

.54 4

.27 8

.98 4

.07 3

.74 1

.53 2

.75 4

.41 2

.02 6

.18 2

.42 4

.42 1

.30 2

. 80E+002

.75E+002

. 83E+002

.39E+002

.17.E+003

.05E+000

.49E+003

.51E+002

.97E+002

.26E+002

.87E+003

.36E+003

.28E+000

.22E+003

.31E+002

.34E+003

.99E+002

.50E+002

.61E+002

.97E+003

.73E+002

6.0
4.4
8.3
6.8
2.5
4.5
2.2
3.6
7.9
5.3
1.7
2.0
14.3
1.9
5.7
1.9
4.2
11.6
4.5
1.5
9.4

7.55E+002
7.38E+002
7.12E+002
6.90E+002
6.38E+QD2

5.06E+002
4.99E+002
6.37E+002
5.42E+002
5.94E+002
5.85E+002

5.08E+002
5.03E+002
4.99E+002
4.98E+002
5.19E+002
4.86E+002
5.14E+002
5.47E+002

1.03E+001
1.46E+001
6.21E+000
7.46E+000
2.66E+001

3.47E+001
1.75E+001
1.17E+001
2.02E+001
1.19E+002
8.25E+001

5.54E+001
1.08E+001
5.87E+001
1.76E+001
6.39E+000
1.21E+001
5.27E+001
7.57E+000

8.9
7.9
10.6
9.5
7.1

7.1
7.7
10.4
8.7
7.1
7.2

7.3
9.1
7.3
8.2
13.7
8.6
7.7
12.3

0.7
0.7
0.8
0.8
0.8

0.9
0.9
1.9
2.0
2.0
2.0

1.2
1.2
1.2
1.2
1.6
0.7
0.6
1.0

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

bad fit

o
o
o



******** R A D I O N U C L I D B
Spectrum file name: 933241

A N A L Y S I S R E P O R T *********
Sample number: 5179-005

uit nui; nu«.j.xuc
let lid name
>et i

1 K-40
2 1-129
3 CE-139
4 CE-141
5 EU-155
6 TL-208
7 PB-212
8 BI-212
9 RA-224
10 RA-226
11 RA-228
12 TH-228
13 TH-234
14 PA-231
15 PA-234

Sample
Activity

0.85 1.488E+002
1.00 2.810B+002
0.87 2.532E+000
0.94 4.061E+000
0.92 4.491E+001
0.97 5.437B+002
0.99 1.230E+003
0.94 1.139E+003
0.99 1.638B+003
0.98 1.623E+002
0.96 1.845B+003
1.00 2.006E+003
0.91 1.595E+002
0.35 5.141E+002
0.52 5.78SE+002

Error

7.14
21.56
9.48
9.83
17.47
2.88
2.48
3.58
7.48
2.89
3.34
5.08
6.35
25.43
9.23

t;i_j.vj.i_y vpv_j./i3j
Decay Decay Corr.

Corrected 2 Sigma Error

1.488E+002 2.083E+001
2.810E+002 1.188E+002
2.730E+000 5.075E-001
5.587E+000 1.076E+000
4.516E+001 1.546E+001
5.437E+002 3.072E+001
1.249B+003 6.063E+001
1.156E+003 8.122E+001
1.663E+003 2.438E+002
1.623E+002 9.177E+000
1.855B+003 1.215E+002
2.036E+003 2.028E+002
1.595E+002 1.986E+001
5.141E+002 2.563E+002
5.785B+002 1.047E+002

These peaks were not identified:

Peak
2
3
5
7
9
13
16
18
20
21
22
23
25
27
28
29
30
34
35
37
40
41
42
44
46
47
48
49
51
52
53
54

Channel
69.94
75.41
85.13
116.11
146.16
162.46
180.24
199.36
217.72
230.68
258.42
263.39
308.21
372.36
383.02
399.05
418.73
505.50
540.70
576.53
643.47
656.25
665.01
682.17
754.89
819.27
906.07
926.43
1093.50
1100.14
1125.58
1142.20

Energy
34.83
37.58
42.46
58.00
73.06
81.23
90.13
99.71
108.90
115.39
129.28
131.76
154.19
186.28
191.62
199.64
209.48
252.87
270.47
288.39
321.86
328.25
332.63
341.21
377.56
409.75
453.14
463.32
546.84
550.16
562.87
571.18

Intensity
8.95E+001
5.17E+001
7.31E+000
6.67B+000
1.46E+001
1.98B+000
1.01E+002
2.34E+001
1.02E+001
1.44E+001
5.51E+001
3.63E+000
2.02E+001
1.59B+001
2.67B+000
8.04E+000
1.07B+002
6.27E+000
9.08E+001
9.80B+000
5.93E+000
8.06B+001
l.OOE+001
1.04B+001
3.38E+000
5.16B+001
1.13E+001
1.19B+002
5.89E+000
4.27E+000
2.61E+001
3.80E+000

SB Cand.
545.83
548.58
553.46
569.00
584.06
592.23
601.13
610.71
619.90
626.39
640.28
642.76
665.19
697.28
702.62
710.64
720.48
763.87
781.47
799.39
832.86
839.25
843.63
852.21
888.56
920.75
964.14
974.32
1057.84
1061.16
1073.87
1082.18

DE Cand.
1056.83
1059.58
1064.46
1080.00
1095.06
1103.23
1112.13
1121.71
1130.90
1137.39
1151.28
1153.76
1176.19
1208.28
1213.62
1221.64
1231.48
1274.87
1292.47
1310.39
1343.86
1350.25
1354.63
1363.21
1399.56
1431.75
1475.14
1485.32
1568 . 84
1572.16
1584.87
1593.18

Error
29.86
28.09
24.28
8.38
11.28
26.11
6.98
4.57
13.21
4.46
3.98
6.62
4.37
5.68
12.38
10.10
4.62
5.85
5.07
6.43
6.50
5.60
6.19
7.71
19.68
6.05
6.35
5.48
7.55
9.08
5.64
26.16

p̂
CO
••«

O
0
0



w

57
59
60
61
62
63
65
66
67
68
70
71
73
74
75
78
79
80
81
82
83
85
86
87
88
89
90
92
93
94
95
96
97
99
100
101
102
103
104
105

1404.39
1511.46
1527.53
1537.59
1545.48
1565.11
1590.71
1661.93
1672.31
1681.58
1787.70
1809.39
1869.30
1918.19
1930.56
2010.07
2067.30
2131.28
2158.67
2188.98
2222.19
2477.35
2494.86
2749.64
2756.94
2804.51
2817.20
2993.18
3004.48
3026.92
3162.34
3177.75
3185.94
3251.27
3262.59
3277.80
3334.09
3460.51
3530.47
3696.15

702.25
755.77
763.80
768.83
772.78
782.59
795.39
830.99
836.18
840.82
893.87
904.71
934.67
959.11
965.30
1005.05
1033.66
1065.65
1079.35
1094.50
1111.11
1238.70
1247.45
1374.86
1378.51
1402.30
1408.65
1496.66
1502.32
1513.54
1581.27
1588.98
1593.07
1625.75
1631.41
1639.02
1667.18
1730.42
1765.42
1848.30

7.06E+000
3.13E+001
1.73E+001
1.27E+001
4.07E+001
l.'45E+001
1.25E+002
1.62E+001
4.90E+001
2.73E+001
1.14E+001
2.00E+001
9.67E+000
8.92E+000
1.65E+002
6.48E+000
7.22E+000
1.34E+001
1.68E+001
2.32E+001
1.68E+001
1.78E+001
1.45E+001
1.03E+001
1.46E+001
6.21E+000
7.46E+000
3.47E+001
1.75E+001
1.17E+001
2.02E+001
1.19E+002
8.25E+001
1.08E+001
5.87E+001
1.76E+001
6.39E+000
1.21E+001
5.27E+001
7.57E+000 •

1213.25
1266.77
1274.80
1279.83
1283.78
1293.59
1306.39
1341.99
1347.18
1351.82
1404.87
1415.71
1445.67
1470.11
1476.30
1516.05
1544.66
1576.65
1590.35
1605.50
1622.11
1749.70
1758.45
1885.86
1889.51
1913.30
1919.65
2007.66
2013.32
2024.54
2092.27
2099.98
2104.07
2136.75
2142.41
2150.02
2178.18
2241.42
2276.42
2359.30

1724.25
1777.77
1785.80-
1790.83
1794.78
0̂4.5 9
1817.39
1852.99
1858.18
1862.82
1915.87
1926.71
1956.67
1981.11
1987.30
2027.05
2055.66
2087.65
2101.35
2116.50
2133.11
2260.70
2269.45
2396.86
2400.51
2424.30
2430.65
2518.66
2524.32
2535.54
2603.27
2610.98
2615.07
2647.75
2653.41
2661.02
2689.18
2752.42
2787.42
2870.30

9.12
6.17
6.54
7.35
6.00
6.69
5.76
6.65
6.07
6.41
7.34
7.07
8.06
14.71
6.27
8.67
7.82
9.07
6.91
7.58
7.27
7.19
11.37
8.89
7.91
10.63
9.47
7.11
7.66
10.41
8.72
7.13
7.24
9.07
7.28
8.20
13.67
8.62
7.66
12.28

CO
«—i
o
o



************** P E A K
Spectrum file name:

Under Hue Nuclide
deter lide
set f *

1 K-40

2 1-129

3 CE-139

4 CE-141

5 EU-155

6 TL-208

7 PB-212

A S S O C I A T I O N R E P O R T ***************

8 BI-212

9 RA-224

10 RA-226

11 RA-228

12 TH-228

13 TH-234

14 PA-231

15 PA-234

933241

Peak

i

91

1
4

26

24

15
19

36
50
55
69

10
11
15
32
39

58
64
98

33

33
38
45
56
84

43
72
76

14
31

8
17

39

77

Peak

channel

2919.51

67.42
79.63

333.40

291.97

174.80
211.26

554.96
1021.93
1166.94
1722.02

150.11
154.66
174.80
477.48
600.49

1455.31
1571.95
3242.83

482.33

482.33
590.68
704 . 12
1219.22
2241.78

676.90
1823.37
1938.96

169.07
432.16

127.49
187.04

600.49

2002.91

Sample number: 5179

Peak

energy

1459.82

33.56
39.70

166.79

146.06

87.41̂
105.67

277.61
511.06
583.55
861.04

75.04
77.32
87.41'
238.86
300.37'

727.70
786.01
1621.53

241.28

241.28
295.47
352.18
609.68
1120.91

338.57
911.71
969.49

84.54
216.19

63.71
93.54

300. 37'

1001.47

Peak
usage

100.00

106.52
94.94

100.00

100.00

18.32
54.06

114.82
104.55
94.12
77.69

90.76
97.00
129.96
68.75
78.01

98.52
105.10
94.19

84.19

15.81
99.28
96.54
105.23
97.75

105.50
97.71
94.42

109.81
97.73

118.57
12.87

21.99

100.00

CD
*•»



*************************** M D A
Spectrum file name: 933241

w

R E P O R T ****************************
Sample number: 5179-005

Isotope

BE-7
K-40
CR-51
CO- 5 6
CO- 60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

1.285E+001
1.546E+001
1.122E+001
1.494E+000
1.598E+000
1.386E+000
3.046E+000
1.457E+000
2.174E+001
4.201E+000
1.793E+000
2.717E+000
2.210E+000
7.551E+000
2.613E+000
1.658E+000
4.007E+001
1.406E+001
2.136E+001
8.449E+000
1.361E+001
6.790E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-2'12
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

1.723E+000
1.465E+000
2.272E+000
7.707E-001
8.194E+000
1.408E+000
1.928E+000
1.775E+001
1.980E+000
2.378E+000
1.555E+000
1.904E+000
9.048E-001
2.677E+000
2.538E+000
1.661E+000
1.925E+000
3.157E+000
2.648E+000
6.453E+001
3.811E+001
7.964E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

1.760E+000
1.654E+000
2.782E+000
1.568E+000
3.085E+000
1.677E+000
9.901E-001
2.003E+000
1.539E+000
1.468E+000
1.973E+000
6. 011E+000
1.474E+000
1.661E+000
1.305E+000
1.621E+001
1.525E+000
1.063E+001
4.469E+000
2.520E+002
2.360E+002
2.353E+000

O
O
O



SAMPO 90, 1993 PA.MN.JR. Version 3.20h 1994-Jun-06 15:48:33
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933242
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-006
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

I irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 12:05:50
at 13:05:54

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 0 hours 5 minutes

Live time: 3.60E+003 s real time: S.60E+003 s dead time: 1.11E-001 %

Shape calibration requested :PETRI1
Shape calibration used rPETRIl

Created :1993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested rDETECTl
Energy calibration used :DETECT1

Created :1993-Apr-27 16:21:17
Modified :1994-Feb-01 17:08:58

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :1993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level : 5.00
Last fit FROM channel l TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library : C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1- alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

CO
en

Peaked background file: C:\SAMPO\SPECTRA\BKG1.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933242

F I T R E P O R T
Sample number: 5179-006

*********************

peak

B
m
B
M
B
m
B
m
m
M
B

B

m
B
M

m
B
M

B

B

B

B

B
m
M •

B
m '

no

1
2

3

4

5

6
7
8

9
10
11
12
13
14

15
16

17
18
19
20

21
22
23
24

25
26
27

28

29

30
31
32
33
34

35
36
37

38

centroid
channel

79
92

148

153

167

173
178
185

198
209
229
257
306
370

417
475

480
538
553
588

598
654
674
702

816
924
1019

1164

1216

1452
1587
1669
1718
1820

1927
1935
2238

3174

.37

.57

.87

.42

.85

.55

.98

.60

.03

.66

.15

.13

.94

.93

.18

.85

.99

.86

.28

.91

.73

.35

.97

.13

.94

.22

.48

.39

.71

.37

.83

.37

.97

.27

.43

.68

.29

.04

energy area error background
keV counts

40.06 3.94E+002
46.68 5.10E+002
46.40 8.53E+000
74.92 5.21E+003
74.76 6.96E+000
77.20 8.17E+003
76.92 7.71E+000
84.43 7.35E+002
84.12 6.39E+000
87.29 2.60E+003
90.01 1.61E+003
93.32 1.66E+003
92.50 7.53E+001
99.55 4.73E+002
105.37 4.40E+002
115.13 2.30E+002
129.14 7.45E+002
154.07 2.63E+002
186.10 5.24E+002
185.64 3.74E+001
209.24 1.05E+003
238.59 1.21E+004
238.54 2.23E+001
241.16 1.26E+003
270.10 7.58E+002
277.31 4.21E+002
295.13 1.09E+003
295.08 3.42E+000
300.04 6.64E+002
327.85 5.67E+002
338.17 2.27E+003
351.75 1.74E+003
351.84 6.77E+000
409.15 2.96E+002
462.78 5.82E+002
510.39 9.01E+002
510.89 3.70E+001
582.82 3.23E+003
583.08 7.72E+000
608.97 1.18E+003
609.25 7.06E+000
726.75 7.22E+002
794.44 3.46E+002
835.19 1.33E+002
859.97 3.67E+002
910.59 2.14E+003
911.15 2.35E+000
964.14 4.35E+002
968.27 1.26E+003
1119.47 2.07E+002
1120.23 2.11E+000
1587.03 1.36E+002

%

6.7
3.9
10.7
2.8
10.0
2.0
8.8
7.4
15.1
3.0
4.3
4.0
2.0
7.7
6.7
7.4
4-.0
6.5
4.0
1.7
3.3
1.4
3.7
5.7
2.9
5.9
2.6
20.5
3.6
3.3
1.8
2.1
5.1
4.6
4.1
1.8
8.9
1.0
6.4
2.1
5.8
1.6
4.7
12.8
2.8
1.4

10.0
5.0
2.9
8.1
11.8
6.5

5
5

1

1

8

8
8
7

5
6
5
5
4
4

3
4

3
2
2
2

2
2
2
2

1
1
1

1

1

1
6
7
5
2

3
4
3

2

counts

.96E+002

.59E+002

.27E+003

.16E+003

.91E+002

.93E+002

. 63E+002

. 88E+002

. 82E+002

.24E+002

.24E+002

.62E+002

. 84E+002

.77E+002

.93E+002

.19E+002

.98E+002

.46E+002

.79E+002

.16E+002

.28E+002

.36E+002

.46E+002

.11E+002

.57E+002

.48E+002

.72E+002

.29E+002

. 02E+002

.20E+002

.48E+001

. 84E+001

. 63E+001

.96E+001

.93E+001

.20E+001

.38E+001

.71E+001

intensity
gps

1.04E+000
1.26E+000

1.20E+001

1.88E+001

1.71E+000

6.09E+000
3.80E+000
3.95E+000

1.14E+000
1.08E+000
5.85E-001
1.99E+000
7.71E-001
1.73E+000

3.78E+000
4.78E+001

5.02E+000
3.32E+000
1.89E+000
5.14E+000

3.18E+000
2.94E+000
1.21E+001
9.64E+000

1.89E+000
4.17E+000
7.10E+000

2.90E+001

1.11E+001

8.08E+000
4.24E+000
1.71E+000
4.85E+000
3.00E+001

6.45E+000
1.87E+001
3.55E+000

3.19E+000

error
%

12.0
8.4

4.1

3.5

7.8

4.0
5.0
4.7

8.1
7.1
7.8
4.9
7.1
4.9

4.3
3.1

6.3
3.9
6.5
3.7

4.4
4.2
3.1
3.3

5.3
4.8
3.1

2.7

3.3

2.9
5.3
13.1
3.6
2.7

5.5
3.7
8.4

7.1

gfit

0.7
0.4

4.4

4.4

2.5

2.5
2.5
2.5

1.8
2.9
0.6
1.0
0.8
0-7

1.4
4.0

4.0
0.8
1.6
0.9

0.9
0.8
1.2
1.2

0.5
1.4
1.1

0.5

0.7

1.4
0.9
"2.0
0.4
0.7

1.7
1.7
1.9

0.9

O
CO

o
o
o
o



4 39 3182.83 1591.42 1.01E+002 7.9 2.61E+001 2.37E+000 8.4 0.9
40 3526.80 1763.28 1.62E+002 3.1 1.46E+001 4.15E+000 4.7 0.7

Flags: m » a peak in a multiplet, M « last peak in a multiplet, ? = bad fit
B * backround peak - will be subtracted from the peak above.

o
o



******** R A D I O N U C L I D E
Spectrum file name:. 933242

A N A L Y S I S R E P O R T *********
Sample number: 5179-006

w

uii MUV. INUUJ.J.UC V.WHJ.XU — . .
let lid name Sample
let # Activity

1 MN-54 0.98 1.030E+000
2 EU-155 0.95 2.096E+000
3 TL-208 0.98 2.011E+001
4 PB-210 0.99 1.832E+001
5 PB-212 1.00 5.546E+001
6 BI-212 0.48 4.115E+001
7 RA-223 0.67 1.172E+001
8 RA-224 1.00 4.774E+001
9 RA-226 0.97 1.508E+001
10 RA-228 0.95 6.521E+001
11 TH-228 0.70 8.425E+001

These peaks were not identified:

Peak Channel
1
7
8
9
11
12
14
15
22
25
26
31
35
38
39
40

79.37
178.98
185.60
198.03
229.15
257.13
370.93
417.18
654.35
816.94
924.22
1587.83
1927.43
3174.04
3182.83
3526.80

Energy
40.06
90.01
93.32
99.55
115.13
129.14
186.10
209.24
327.85
409.15
462.78
794.44
964.14
1587.03
1591.42
1763.28

Intensity
1.04E+000
3.80E+000
3.77E+000
1.14E+000
5.85E-001
1.99E+000
1.61E+000
3.78E+000
2.94E+000
1.89E+000
4.17E+000
4.24E+000
6.45E+000
3.19E+000
2.37E+000
4.15E+000

d
%

Error

13.06
9.89
1.73
8.45
1.79
2.94
3.57
10.14
1.92
1.78
7.90

SE Cand.
551.06
601.01
604.32
610.55
626.13
640.14
697.10
720.24
838.85
920.15
973.78

•1305.44
1475.14
2098.03
2102.42
2274.28

.ui-j-viuy vpui/vj;
Decay Decay Corr.

Corrected 2 Sigma Error

1.065E+000 2.726E-001
2.108E+000 4.087E-001
2.011E+001 6.805E-001
1.834E+001 3.040E+000
5.629E+001 1.978E+000
4.176E+001 2.410E+000
1.173E+001 8.208E-001
4.845E+001 9.632E+000
1.509E+001 5.679E-001
6.553E+001 2.287E+000
8.551E+001 1.324E+001

DE Cand.
1062.06
1112.01
1115.32
1121.55
1137.13
1151.14
1208.10
1231.24
1349.85
1431.15
1484.78
1816.44
1986.14
2609.03
2613.42
2785.28

Error
11.96
4.99
4.85
8.07
7.80
4.86
5.14
4.28
4.18
5.28
4.83
5.28
5.50
7.09
8.45
4.73

•4

»̂
*~t
O
o
o
0



************** P E A K A S S O C I A T I O N R E P O R T
Spectrum file name: 933242 Sample number: 5179-006

***************

Under Nuc Nuclide
deter lide
set i *

1 MN-54

2 ED-155

3 TL-208

4 PB-210

5 PB-212

6 BI-212

7 RA-223

8 RA-224

9 RA-226

10 RA-228

11 TH-228

Peak

*

32

6
10

19
27
28
33

2

3
4
6
16
21

30

13
18

17

17
20
24
29
37

23
34
36

Peak

channel

1669.37

173.55
209.66

553.28
1019.48
1164.39
1718.97

92.57

148.87
153.42
173.55
475.85
598.73

1452.37

306.94
538.86

480.99

480.99
588.91
702.13
1216.71
2238.29

674.97
1820.27
1935.68

Peak

energy

835.19

87.29
105.37

277.31
510.39
582.82
859.97

46.68

74.92
77.20
87.29
238.59
300.04

726.75

154.07
270.10

241.16

241.16
295.13
351.75
608.97
1119.47

338.17
910.59
968.27

167.85 84.43

Peak
usage
%

100.00

17.72
66.74

120.61
106.18
97.42
85.93

100.00

82.75
88.46

121.38
86.36
98.89

100.00

139.23
78.75

62.53

37.47
94.15
97.29
105.41
108.06

102.18
100.29
96.29

100.00



*************************** M D A
Spectrum file name: 933242

V

R E P O R T ****************************
Sample number: 5179-006

Isotope

BE-7
K-40
CR-51
CO-56
CO- 60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

2.772E+000
6.052E+000
2.373E+000
2.963E-001
3.369E-001
3.372E-001
6.955E-001
3.171E-001
5.367E+000
9.358E-001
3.655E-001
6.045E-001
4.068E-001
1.856E+000
6.440E-001
3.320E-001
1.053E+001
3.059E+000
5.799E+000
2.375E+000
3.592E+000
1.725E+002

Isotope

NA-22
SC-46
MN-54
CO- 57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

3.934E-001
2.670E-001
3.389E-001
2.234E-001
1.823E+000
3.076E-001
3.750E-001
3.690E+000
3.944E-001
2.086E+000
3.530E-001
4.574E-001
2.930E-001
6.528E-001
6.291E-001
3.611E-001
5.292E-001
6.148E-001
6.148E-001
1.639E+001
9.129E+000
1.933E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

3.778E-001
3.140E-001
5.401E-001
2.923E-001
6.405E-001
3.959E-001
2.387E-001
4.051E-001
3.229E-001
3.232E-001
4.481E-001
1.308E+000
4.394E-001
4.776E-001
3.078E-001
4.135E+000
3.608E-001
1.482E+000
8.661E-001
6.557E+001
6.562E+001
6.336E-001

o
o
o
o



SAMPO 90, 1993 PA,MN.JR. Version 3.20h 1994-Jun-06 15:49:59
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933243
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-007
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
: 1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 12:05:50
at 13:05:52

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 0 hours 5 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: 5.55E-002 %

Shape calibration requested :PETRI2
Shape calibration used :PETRI2

Created :1993-Jan-18 11:47:07
Modified :1993-Jul-14 16:16:37

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Jul-09 14:14:14

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18 14:37:42
Modified :1993-Aug-19 10:49:12

Last search discrimination level: 5.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

o
o

Peaked backround file:C:\SAMPO\SPECTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933243

F I T R E P O R T *********************
Sample number: 5179-007

error background intensity
counts gps

8.18E+002 1.21E+001

7.97E+002 1.81E+001
8.30E+002 5.72E+000

6.61E+002 3.87E+000
5.63E+002 4.50E+000

5.32E+002 2.09E+000
4.80E+002 1.13E+000

4.06E+002 3.27E+000
5.55E+002 4.11E+001

2.74E+002 3.23E+000
2.75E+002 1.70E+000
2.20E+002 4.44E+000

2.24E+002 2.89E+000
2.12E+002 3.09E+000
2.05E+002 1.04E+001

1.70E+002 8.76E+000

1.68E+002 2.13E+000
1.36E+002 3.58E+000
1.39E+002 7.98E+000

9.80E+001 2.84E+001

7.86E+001 l.lOE-i-001

9.41E+001 7.86E+000
4.91E+001 4.37E+000
2.96E+001 5.05E+000
2.96E+001 2.84E+001

3.11E+001 5.57E+000
2.93E+001 1.68E+001

2.12E+001 3.51E+000
8.84E+000 4.14E+000

Flags: m « a peak in a multiplet, M = last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

peak

m
B
M
m
B
m
M
B

B

B

m
B
M

B

B

B

B

B

B
m
M
B

no

1

2
3

4
5

6
7

8
9

10
11
12

13
14
15

16

17
18
19

20

21

22
23
24
25

26
27

28
29

centroid
channel

150.26

154.83
175.16

180.52
187.20

258.65
372.76

418.97
477.69

540.89
555.37
590.77

600.70
656.28
677.03

704.16

819.19
926.25
1021.64

1166.75

1218.98

1455.09
1590.20
1721.39
1822.95

1930.21
1938.40

2241.50
3529.64

energy area error
keV counts

74.68 1.37E+003
74.97 3.64E+001
76.97 2.21E+003
87.15 9.09E+002
87.37 7.45E+000
89.83 6.48E+002
93.18 7.99E+002
92.60 1.92E+001
128.95 4.82E+002
186.06 2.36E+002
185.69 1.61E+001
209.19 6.26E+002
238.58 7.00E+003
238.54 1.04E+001
270.21 4.85E+002
277.45 2.49E+002
295.17 6.07E+002
295.15 6.47E+000
300.14 3.88E+002
327.95 3.76E+002
338.33 1.22E+003
338.41 2.49E+000
351.91 9.84E+002
351.88 1.27E+001
409.47 2.01E+002
463.03 2.96E+002
510.76 5.92E+002
510.88 3.04E+001
583.35 1.84E+003
583.00 3.90E+000
609.48 6.80E+002
609.16 1.47E+001
727.59 4.09E+002
795.17 2.09E+002
860.79 2.25E+002
911.59 1.20E+003
910.99 3.82E+000
965.24 2.24E+002
969.33 6.74E+002
968.80 1.73E+000
1120.94 1.24E+002
1765.47 9.21E+001

%

3.9
3.1
2.8
5.2
11.1
6.9
5.4
4.5
6.6
8.8
4.0
3.9
3.7
5.4
3.8
5.1
3.7
7.8
5.4
6.3
2.0
16.8
2.4
3.1
8.1
8.0
3.9
6.3
2.3
7.2
3.1
3.1
3.7
6.8
5.9
2.0
8.4
6.9
3.6
15.9
7.1
7.3

error
%

4.8

4 .0
5.8

7.5
6.0

7.1
9.2

4.7
4 .7

4.8
6.0
4.8

6.2
7.1
3.7

3.9

8.6
8.4
4.5

3.0

3.6

3.9
6.9
6.0
2.4

7.0
3.9

7.2
7.9

gfit

2.1

2.1
1.5

1.5
1.5

1.5
"0 .9

0.9
18.5

0.7
1.0
1.1

1.1
1.5
0.5

0.8

1.0
1.9
1.2

1.6

1.0

0.8
1.4

' 1.2
1.8

1.4
1.4

0.9
0.8

bad fit



******** R A D I O H U C L I D E
Spectrum file name: 933243

set t

A N A L Y S I S R E P O R T *********
Sample number: 5179-007

1C HUCXJ.OB

.d namei

1 TL-208
2 PB-212
3 BI-212
4 RA-226
5 RA-228

\-UUJ. J.U

0.99
1.00
0.48
0.88
0.98

Sample
Activity

1.956E+001
5.451E+001
4.002E+001
1.392E+001
5.929B+001

ac
%

Error

2.18
2.23
3.94
2.22
1.80

tivity ipv.i/i»j--
Decay

Corrected

1.956E+001
5.533E+001
4.062E+001
1.392E+001
5.959E+001

Decay Corr.
2 Sigma Error

8.377E-001
2.418E+000
3.134E+000
6.068E-001
2.104E+000

These peaks were not identified:

Peak
4
5
6
7
8
10
14
17
18
23
26
29

Channel
180.52
187.20
258.65
372.76
418.97
540.89
656.28
819.19
926.25
1590.20
1930.21
3529.64

Energy
89.83
93.18
128.95
186.06
209.19
270.21
327.95
409.47
463.03
795.17
965.24
1765.47

Intensity
3.87E+000
4.39B+000
2.09B+000
1.05E+000
3.27E+000
3.23E+000
3.09B+000
2.13B+000
3.58E+000
4.37E+000
5.57E+000
4.14E+000

SE Cand.
600.83
604.18
639.95
697.06
720.19
781.21
838.95
920.47
974.03
1306.17
1476.24
2276.47

DE Cand.
1111.83
1115.18
1150.95
1208.06
1231.19
1292.21
1349.95
1431.47
1485.03
1817.17
1987.24
2787.47

Error
7.46
6.16
7.05
9.80
4.74
4.83
7.06
8.57
8.40
6.93
7.00
7.93



************** P E A K A S S O C I A T I O N R E P O R T
Spectrum file name: 933243 Sample number: 5179-007

Under Nuc Nuclide
deter lide
set ft ft

1 TL-208

2 PB-212

***************

3 BI-212

4 RA-226

5 RA-228

'eak

ft

11
19
20
24

1
2
3
9

13

Peak

channel

555.37
1021.64
1166.75
1721.39

150.26
154.83
175.16
477.69
600.70

Peak

energy

277.45
510.76
583.35
860.79

74.68
76.97
87.15
238.58
300.14

Peak
usage
%

130.08
92.94
96.64
80.45

82.35
90.12
128.03
98.56
106.93

22 1455.09 727.59 100.00

12
16
21
28

15
25
27

590.77
704.16
1218.98
2241.50

677.03
1822.95
1938.40

295.17
351.91
609.48
1120.94

338.33
911.59
969.33

101.28
99.67
99.66
99.59

108.70
96.66
97.73

<=>
o
o
o



*************************** H D A
Spectrum file name: 933243

R E P O R T
Sample number: 5179-007

Isotope

BE- 7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RD-103
CD-109
SB-125
1-133
BA-131
LA- 140
CE-144
EO-155
HG-203
PB-211
BI-212
RA-224
AC- 227
TH-234
U-234

Min.
Det. Act.

4.512E+000
8.979E+000
3.649E+000
4.940E-001
4.440E-001
4.954E-001
1.337E+000
5.419E-001
1.366E+001
1.448E+000
5.644E-001
1.027B+000
9.233E-001
2.793E+000
1.695E+000
5.354E-001
1.583E+001
4.67SE+000
1.751E+001
4.058E+000
7.202E+000
2.038E+003

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RD-106
SN-113
1-129
CS-134
BA-133
CE-139
ED-152
GD-153
TL-208
PB-212.
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

5.562E-001
4.112E-001
7.250E-001
3.774E-001
2.484E+000
5.154E-001
6.789E-001
5.638E+000
6.627E-001
2.152E+002
5.184E-001
6.713E-001
3.646E-001
1.045E+000
1.274E+000
S.429E-001
8.924E-001
9.620E-001
9.286E-001
5.311E+001
1.408E+001
3.119E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB- 124
1-131
CS-137
BA-140
CE-141
ED-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

5.732E-001
4.820E-001
1.025E+000
5.011E-001
9.420E-001
5.233E-001
3.433E-001
6.049E-001
6.117E-001
4.934E-001
6.401E-001
1.982E+000
6.300E-001
8.160E-001
4.063E-001
1.392E+002
6.171E-001
2.368E+000
1.474E+000
2.691E+002
7.696E+001
4.473E+000

o

o



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:51:33

*
*
*

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933244
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-008
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
î  ,j Decay time

Live time: 3.60E+003 s real time:

Shape calibration requested
Shape calibration used

Created
Modified

Energy calibration requested
Energy calibration used

Created
Modified

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 12:05:49
at 13:06:14

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 0 hours 5 minutes

3.63E+003 s dead time: 6.90E-001 %

:PETRI4
:PETRI4
:1993-Jan-13
:1993-Sep-03

:DETECT4
: DETECT4
:1993-Jan-13
:1994-Jan-27

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25
Modified :1993-Sep-21

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library

10:59:35
01:11:04

13:19:58
08:16:11

14:12:16
15:14:24

o
o

C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG4.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933244

F I T R E P O R T *********************
Sample number: 5179-008

peak centroid
no channel

m?
m?
m?
M?

B

B
m
B
m
B
M
B

m
B
m
B
M
B

B

m
M

B

m
B
N
B

B

B

1
2
3
4
5

6
7

8

9

10

11
12

13

14

15

16
17
18
19
20
21
22
23

24
25
26
27

28

29
30
31
32

33
34
35
36
37

38

67.43
70
75
80
93

116
127

146

150

154

162
169

174

180

187

199
211
217
230
258
263
308
372

399
418
432
477

482

540
555
576
590

600
643
656
665
676

704

.02

.40

.39

.77

.14

.52

.23

.20

.75

.68

.18

.88

.33

.10

.47

.38

.96

.75

.48

.80

.34

.46

.05

.82

.15

.57

.45

.79

.04

.63

.78

.59

.55

.36

.11

.98

.19

energy
keV

33.57
34.87
37.57
40.08
46.79
46.58
58.01
63.72
63.30
73.10
72.90
75.09
74.91
77.37
77.09
81.34
84.59
84.45
87.45
87.60
90.18
90.01
93.57
92.58
99.76
105.73
109.02
115.43
129.30
131.97
154.26
186.33
185.72
199.63
209.52
216.19
238.91
238.63
241.35
241.78
270.52
277.64
288.44
295.51
295.16
300.42
321.90
328.30
332.68
338.61
338.46
352.22

area error background
counts % counts

3.42E+003
5.17E+003
2.94B+003
2.88E+003
8.95E+002
2.83E+001
9.48E+002
1.51E+003
7.86B+001
2.02E+003
9.72E+000
3.15E+004
2.83E+001
4.89E+004
2.34E+001
6.92E+002
4.31E+003
1.03E+001
1.55E+004
1.08E+001
1.10E+004
1.67E+000
1.11E+004
9.80E+001
2.65E+003
2.72E+003
8.83E+002
1.42E+003
5.55E+003
4.20E+002
1.80E+003
1.47E+003
4.68E+001
5.41E+002
7.65E+003
4.60E+002
8.41B+004
3.66E+001
8.39E+003
5.24B+000
5.16B+003
3.06B+003
5.56E+002
3.49B+003
1.19B+001
4.62E+003
3.81B+002
3.92B+003
4.86B+002
1.51E+004
2.08E+000
5.70E+003

23.8
20.0
19.2
21.3
5.7
7.3
5.1
8.2
1.8
7.6
7.9
1.1
3.4
0.9
3.9
26.0
12.3
13.3
2.1
18.9
6.6
23.9
3.3
4.2
2.5
11.7
12.9
3.0
1.3
10.3
2.0
5.7
1.4
6.3
1.3
7.6
1.7
3.7
5.3
16.1
1.1
3.5
33.2
2.1
3.9
6.1
8.0
1.9
22.6
1.7
21.3
1.2

5.
7.
1.
1.
2.

2.
3.

4.

4.

3.

2.
.3.

3.

3.

3.

2.
2.
2.
2.
2.
2.
2.
1.

1.
1.
1.
1.

1.

1.
1.
1.
1.

9.
1.
1.
1.
1.

1.

29E+002
44E+002
27E+003
86E+003
06E+003

76E+003
72E+003

33E+003

26E+003

98E+003

94E+003
72E+003

87E+003

69E+003

07E+003

39E+003
76E+003
48E+003
18E+003
20E+003
15E+003
OOE+003
99E+003

71E+003
58E+003
64E+003
54B+003

46E+003

16E+003
27E+003
11E+003
10E+003

58E+002
04E+003
06E+003
02E+003
03E+003

03E+003

intensity
gps

1.10E+001
1.62E+001
8.73E+000
8.22E+000
2.36E+000

2.32E+000
3.60E+000

4.77E+000

7.43E+001

1 . 15E+002

1.63E+000
1.02E+001

3.67E+001

2.61E+001

2.67E+001

6.43E+000
6.68E+000
2.19E+000
3.59E+000
1.46E+001
1.11E+000
5.14E+000
4.69E+000

1.80E+000
2.64E+001
1.63E+000
3.20B+002

3.22E+001

2.17E+001
1.32E+001
2.48E+000
1.59E+001

2.13E+001
1.87E+000
1.96E+001
2.46E+000
7.80E+001

3 . 04E+001

error

34.8
30.6
27.2
26.8
11.9

7.6
9.4

8.5

4.0

3.9

26.3
12.9

4.4

7.6

5.1

4.6
12.4
13.5
4.9
4.2
11.0
4.5
7.2

7.7
4.7
8.9
5.1

7.2

5.2
6.1
33.6
5.6

8.0
9.6
5.6
23.3
5.6

5.5

gfit

292.5
292.5
292.5
292.5
1.9

0.8
2.5

5.3

5.3

5.3

8.1
53.8

53.8

53.8 g
»2

29.2 o
O

1.5 «
28.4 °
6.1
0.8
1.2
1.2
0.6
3.2

0.6
1.6
1.0
34.3

34.3

0.9
3.7
1.3
1.8

23.7
0.8
2.3
10.4
6.4

1.0



B

B

B

B

B

m
m
M

B

B

m
M
B

B

B

B
m
M

m
M
B

m
M

39
40
41
42

43
44

45

46

47
48
49
50
51
52
53
54
55

56
57
58

59
60
61
62

63
64
65
66
67

68

69

70
71
72
73
74

75
76
77
78

819
906
926
1022

1125
1166

1219

1455

1511
1527
1545
1572
1590
1661
1672
1681
1722

1788
1809
1823

1869
1918
1930
1938

2131
2158
2188
2222
2241

2477

2919

2993
3004
3026
3177
3185

3242
3262
3277
3530

.34

.12

.50

.02

.60

.99

.25

.36

.47

.44

.62

.01

.67

.70

.38

.59

.01

.05

.33

.38

.36

.13

.57

.95

.27

.77

.92

.52

.76

.48

.75

.13

.08

.53

.54

.86

.58

.58

.86

.20

351.86
409.78
453.17
463.35
511.10
510.92
562.88
583.57
583.13
609.69
609.25
727.73
727.22
755.78
763.76
772.85
786.04
795.37
830.88
836.22
840.82

' 861.03
860.56
894.05
904.69
911.71

. 910.91
934.70
959.08
965.30
969.49
968.88
1065.65
1079.40
1094.47
1111.27
1120.89
1120.15
1238.76
1237.92
1459.94
1460.60
1496.64
1502.11
1513.34
1588.88
1593.03
1592.74
1621.41
1631.41
1639.05
1765.28

1.99E+001
1.96E+003
3.88E+002
4.02E+003
6.06E+003
4.26'E+OOl
6.98E+002
2.19E+004
1.10E+001
3.74E+003
1.65E+001
4.84E+003
2.91E+000
5.76E+002
3.09E+002
8.12E+002
6.44E+002
2.38E+003
3.20E+002
9.29E+002
4.58E+002
2.61E+003
1.57E+000
2.07E+002
3.39E+002
1.47E+004
3.81E+000
2.09E+002
2.12E+002
2.62E+003
8.52E+003
1.72E+000
1.93E+002
2.73E+002
3.45E+002
2.49E+002
6.41E+002
4.26E+000
2.26E+002
1.41E+000
2.83E+002
9.05E+000
3.34E+002
1.95E+002
1.22E+002
1.11E+003
7.75E+002
1.28E+000
4.58E+002
5.85E+002
1.67E+002
5.84E+002

13.9
2.7
3.4
2.0
2.3
9.4
5.4
1.0
2.2
1.4
2.8
1.1
10.5
4.3
9.0
5.3
6.8
8.8
4.9
2.8
4.6
1.8

20.5
8.0
6.9
1.1
7.4
10.2
12.3
1.2
0.7
17.4
11.2
4.6
5'. 4
6.9
4.1
6.3
5.7
16.7
5.4
4.5
5.4
7.6

22.3
2.6
3.9
14.3
4.4
3.7
8.4
3.7

8.80E+002
7.81E+002
7.51E+002
9.02E+002

--•1*
7.52E+002
7.23E+002

6.93E+002

6.55E+002

6.32E+002
5.79E+002
5.40E+002
4.86E+002
4.01E+002
3.60E+002
3.48E+002
3.38E+002
2.95E+002

2.73E+002
2.72E+002
1.70E+002

2.30E+002
1.93E+002
1.44E+002
1.32E+002

2.34E+002
2.04E+002
2.05E+002
1.70E+002
2.44E+002

1, 86E+002

1.51E+002

1.08E+002
1.04E+002
1.74E+002
1.72E+002
1.56E+002

1.66E+002
1.12E+002
8.59E+001
1.14E+002

1.21E+001
2.65E+000
2.82E+001
4.70E+001

5.99E+000
1.96E+002

3.49E+001

5.45E+001

6.76E+000
3.67E+000
9.76E+000
7.88E+000
2.95E+001
4.15E+000
1.21E+001
6.01E+000
3.51E+001

2.90E+000
4.80E+000
2.10E+002

3.07E+000
3.20E+000
3.97E+001
1.30E+002

3.25E+000
4.64E+000
5.95E+000
4.37E+000
1.13E+001

4.40E+000

6.44E+000

7.76E+000
4.55E+000
2.87E+000
2.72E+001
1.90E+001

1.14E+001
1.47E+001
4.20E+000
1.56E+001

6.1
6.4
5.8
5.9

7.6
5.5

5.6

5.7

7.1
10.7
7.8
8.9
10.5
7.6
6.4
7.4
6.1

9.9
9.1
6.0

11.8
13.7
6.2
6.1

12.8
7.7
8.3
9.3
7.5

8.6

8.6

8.6
10.2
23.4
7.4
8.0

8.3
7.9
11.0
8.4

1.5
1.8
2.2
4.9

1.5
4.3

1.0

1.0

0.8
1.1
1.7
2.4
1.4.
0.9
0.9
0.9
1.3

0.9
1.4
3.5

1.8
1.9
0.8
0.8

1.6
0.5
0.9
0.9
1.1

0.7

l.-l

0.9
0.9
3.2
1.8
1.8

1.1
1.0
1.0
1.2

*•<
1C

O
o
o
o

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

bad fit



******** R A D I O N D C L I D E
Spectrum file name: 933244

A N A L Y S I S R E P O R T *********
Sample number: 5179-008

un nuw nu.tAj.ue v.
let lid name
let i

1 K-40
2 1-129
3 EU-155
4 TL-208
5 PB-210
6 PB-212
7 BI-212
8 RA-224
9 RA-226
10 RA-228
11 TH-228
12 TH-234

These peaks were

Peak Channel
2 70.02
3 75.40
6 116.14
8 146.23
11 162.68
14 180.33
16 199.47
18 217.96
19 230.75
20 258.48
21 263.80
22 308.34
23 372.46
24 399.05
25 418.82
29 540.79
31 576.63
34 643.55
35 656.36
36 665.11
39 819.34
40 906.12
41 926.50
43 1125.60
47 1511.47
48 1527.44
49 1545.62
51 1590.67
52 1661.70
53 1672.38
54 1681.59
56 1788.05
57 1809.33
59 1869.36
60 1918.13

Sample
Activity

0.89 3.511B+001
0.99 5.784E+001
0.91 5.311E+000
0.97 1.341B+002
0.99 3.384E+001
0.99 3.467E+002
0.94 2.600E+002
0.98 3.999B+002
0.97 4.720B+001
0.96 4.404E+002
0.99 4.314B+002
0.90 8.030E+001

not identified:

Energy Intensity
34.87 1.62E+001
37.57 8.73E+000
58.01 2.32B+000
73.10 4.74B+000
81.34 1.63B+000
90.18 2.61E+001
99.76 6.43E+000
109.02 2.19B+000
115.43 3.59E+000
129.30 1.46E+001
131.97 1.11B+000
154.26 5.14B+000
186.33 4.54B+000
199.63 1.80E+000
209.52 2.64B+001
270.52 2.17E+001
288.44 2.48B+000
321.90 1.87B+000
328.30 1.96E-I-001
332.68 2.46B+000
409.78 1.21B+001
453.17 2.65B+000
463.35 2.82B+001
562.88 5. 996+000
755.78 6.76B+000
763.76 3. 67E+000
772.85 9.766+000
795.37 2.956*001
830.88 4.156+000
836.22 1.216+001
840.82 6.01E+000
894.05 2.90B+000
904.69 4.80E+000
934.70 3.078+000
959.08 3.20E+000

Error

8.68
21.40
38.56
2.98
11.96
2.30
4.17
8.81
2.96
3.41
7.36
6.20

SE Cand.
545.87
548.57
$69.01
584.10
592.34
601.18
610.76
620.02
626.43
640.30
642.97
665.26
697.33
710.63
720.52
781.52
799.44
832.90
839.30
843.68 •
920.78
964 . 17
974.35
1073.88
1266.78
1274.76
1283.85
1306.37
1341.88
1347.22
1351.82
1405.05
1415.69
1445.70
1470.08

Decay
Corrected

3.511E+001
5.784E+001
5.341E+000
1.341E+002
3.388E+001
3.519E+002
2.639E+002
4.059E+002
4.720E-I-001
4.426E+002
4.379E+002
8.030B+001

DE Cand. Error
1056.87 30.61
1059.57 27.17
1080.01 7.55
1095.10 8.57
1103.34 26.28
1112.18 7.59
1121.76 4.63
1131.02 13.50
1137.43 4.91
1151.30 4.15
1153.97 11.02
1176.26 4.48
1208.33 7.31
1221.63 7.73
1231.52 4.72
1292.52 5.16
1310.44 33.56
1343.90 9.58
1350.30 5.62
1354.68 23.26
1431.78 6.05
1475.17 6.41
1485.35 5.77
1584.88 7.63
1777.78 7.10
1785.76 10.68
1794.85 7.78
1817.37 10.48
1852.88 7.59
1858.22 6.43
1862.82 7.41
1916.05 9.95
1926.69 9.10
1956.70 11.80
1981.08 13.74

Decay Corr.
2 Sigma Error

5.972E+000
2.427E+001
4.037E+000
7.831E+000
7.943E+000
1.586E+001
2.158E+001
7.005E+001
2.736E+000
2.954E+001 .
6.314E+001
9.751E+000

CM
IO

O
0
o
0



61
63
64
65
66
68
70
71
72
73
74
76
77
78

1930.57
2131.27
2158.77
2188.92
2222.52
2477.48
2993.13
3004.08
3026.53
3177.54
3185.86
3262.58
3277.86
3530.20

965.30
1065.65
1079.40
1094.47
1111.27
1238.76
1496.64
1502.11
1513.34
1588.88
1593.03
1631.41
1639.05
1765.28

3.97E+001
3.25E+000
4.64E+000
5.95E+000
4.37E+000
4V3-7E+000
7.76E+000
4.55E+000
2.87E+000
2.72E+001
1.90E+001
1.47E+001
4.20E+000
1.56E+001

1476.30
1576.65
1590.40
1605.47
1622.27
1749.76
2007.64
2013.11
2024.34
2099.88
2104.03
2142.41
2150.05
2276.28

1987.30
2087.65
2101.40
2116.47
2133.27
"2̂ 260.76
2518.64
2524.11
2535.34
2610.86
2615.03
2653.41
2661.05
2787.28

6.17
12.78
7.74
8.26
9.31
8.62
8.64
10.15
23.35
7.39
7.97
7.94
11.00
8.37



************** P E A K A S S O C
Spectrum file name: 933244

Under Hue Nuclide
deter lide
set i i

1 K-40

2 1-129

3 EU-155

4 TL-208

5 PB-210

6 PB-212

7 BI-212

8 RA-224

9 RA-226

10 RA-228

11 TH-228

12 TH-234

I A T I O N R E P O R T ***************
Sample number: 5179-008

Peak
usage
%

100.00

115.30
88.14

7.45
27.38

115.18
103.30
96.15
79.22

100.00

83.20
90.19
125.93
80.42
92.45

93.78
108.28
104.30

Peak

*

69

1
4

13
17

30
42
44
55

5

9
10
13
27
33

46
50
75

28

28
32
38
45
67

37
58
62

12
26

7
15

Peak

channel

2919.75

67.43
80.39

174 . 88
211.38

555.04
1022.02
1166.99
1722.01

93.77

150.20
154.75
174.88
477.57
600.59

1455.36
1572.01
3242.58

482.45

482.45
590.78
704.19
1219.25
2241.76

676.98
1823.38
1938.95

169.18
432.15

127.52
187.10

Peak

energy

1459.94

33.57
40.08

87. 45̂
105.73

277.64
511.10
583.57
861.03

46.79

75.09
77.37
87.45y

238.91
300.42

727.73
786.04
1621.41

241.35

241.35
295.51
352.22
609.69
1120.89

338.61
911.71
969.49

84.59
216.19

63.72
93.57

81.71

18.29
95.51
96.35
104.63
105.41

107.25
96.62
93.67

85.38
105.60

148.73
27.37

to
o



*************************** M D A
Spectrum file name: 933244

R E P O R T ****************************
Sample number: 5179-008

Isotope

BE-7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

6.267E+000
7.793E+000
5.486E+000
7.323E-001
8.223E-001
6.966E-001
1.527E+000
7.135E-001
1.121E+001
2.077E+000
8.636E-001
1.372E+000
1.118E+000
3.744E+000
1.347E+000
8.419E-001
1.956E+001
6.989E+000
1.054E+001
4.225E+000
6.966E+000
3.612E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

8.953E-001
7.226E-001
1.118E+000
3.906E-001
4.226E+000
7.028E-001
9.612E-001
8.581E+000
9.877E-001
1.607E+000
7.397E-001
9.365E-001
5.361E-001
1.343E+000
1.280E+000
8.147E-001
9.552E-001
1.523E+000
1.318E+000
3.366E+001
1.765E+001
4.103E+000

Isotope

NA-24
V-48
FE-59
CO- 5 8
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

9.221E-001
7.711E-001
1.367E+000
7.482E-001
1.547E+000
8.315E-001
4.960E-001
9.897E-001
7.618E-001
7.103E-001
9.811E-001
2.927E+000
9.125E-001
8.288E-001
6.370E-001
8.399E+000
7.834E-001
5.038E+000
1.973E+000
1.418E+002
1.512E+002
1.325E+000

IT)
tft
ŵl
^̂ ^
O
O



G A M M A S P E C T R U M A N A L Y S I S R E P O R T*
*
***************4

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933245
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-009
:PETRI
:SOLID
: 4.500B+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
: 1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 13:25:47
at 14:26:09

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 1 hours 25 minutes

Live time: 3.60E+003 s real time: 3.62E+003 s dead time: 6.07E-001 %

Shape calibration requested rPETRIl
Shape calibration used :PETRI1

Created :1993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested rDETECTl
Energy calibration used :DETECT1

Created :1993-Apr-27 16:21:17
Modified :1994-Feb-01 17:08:58

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :1993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel l TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

CO
1ft

Peaked backround file:C:\SAMPO\SPECTRA\BKGl.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933245

peak centroid
no channel

F I T R E P O R T
Sample number: 5179-009

m?
m?
M?

B

B
m
B
M
B
m
B
m
m
M
B

m
M

B

m
B
M

m
B
M
m
M

B

B

B

B

1
2
3
4

5
6

10
11
12

.13
14
15
16
17
18
19

20
21
22

23
24
25
26
27

28
29
30
31
32

33
34
35
36

37
38

68.74
74.10
79.00
92.73

115.25
126.42

148.98

153.52

167.89

173.65
179.06
185.82

198.20
209.92
216.69
229.40
257.17
306.99
370.96

397.52
417.31
475.99

480.96
539.10
553.35
574.74
589.09

598.85
654.50
663.12
675.17
702.35

817.30
904.10
924.38
1019.74

1123.33
1164.63

39 1216.87

energy area error background intensity
keV counts

34.72 6.47E+003
37.41 3.65E+003
39.87 3.26E+003
46.76 8.46E+002
46.40 8.53E+000
58.06 8.48E+002
63.66 1.42E+003
63.21 5.13E+001
74.97 2.92E+004
74.76 6.96E+000
77.25 4.55E+004
76.92 7.71E+000
84.45 4.51E+003
84.12 6.39E+000
87.34 1.50E+004
90.05 1.04E+004
93.43 1.05E+004
92.50 7.53E+001
99.63 2.60E+003
105.50 3.13E+003
108.90 9.29E+002
115.26 1.43E+003
129.16 4.65E+003
154.10 1.84E+003
186.11 1.42E+003
185.64 3.74E+001
199.40 6.34E+002
209.30 6.94E+003
238.65 7.76E+004
238.54 2.23E+001
241.14 7.51E+003
270.22 4.93E+003
277.35 2.75E+003
288.05 4.64E+002
295.22 2.88E+003
295.08 3.42E+000
300.10 4.13E+003
327.93 3.75E+003 .
332.24 4.49E+002
338.26 1.41E+004
351.86 4.80E+003
351.84 6.77E+000
409.32 1.92E+003
452.72 4.25E+002
462.86 3.66E+003
510.52 5.45E+003
510.89 3.70E+001
562.30 6.88E+002
582.94 2.03E+004
583.08 7.72E+000
609.05 3.26E+003
609.25 7.06E+000

% counts gps

17.1 8.00E+002 1.87E+001
21.5 1.63E+003 l.OOE+001
24.5 2.64E+003 8.63E+000
9.4 3.09E+003 2.08E+000
10.7
8.9 3.94E+003 1.97E+000
5.9 5.02E+003 3.26E+000
12.4
2.6 6.07E+003 6.70E+001
10.0
2.0 5.79E+003 1.05E+002
8.8
5.4 4.68E+003 1.05E+001
15.1
2.4 4.78E+003 3.52E+001
3.1 4.63E+003 2.44E+001
2.9 4.11E+003 2.51E+001
2.0
3.9 3.18E+003 6.29E+000
5.1 3.42E+003 7.70E+000
13.9 3.37E+0.03 2.31E+000
5.5 2.87E+003 3.63E+000
3.4 3.16E+003 1.24E+001
4.2 2.50E+003 5.40E+000
3.5 2.54E+003 4.70E+000
1.7
5.9 2.24E+003 2.19E+000
1.4 2.12E+003 2.49E+001
0.8 1.87E+003 3.08E+002
3.7
3.0 1.76E+003 3.00E+001
0.6 1.35E+003 2.16E+001
2.3 1.49E+003 1.23E+001
6.6 1.32E+003 2.15E+000
1.6 1.34E+003 1.36E+001
20.5
1.1 1.32E+003 1.98E+001
2.2 1.24E+003 1.94E+001
10.5 1.26E+003 2.36E+000
1.1 1.41E+003 7.54E+001
1.2 1.18E+003 2.65E+001
5.1
2.0 I.OIE+O'03 1.22E+001
8.0 8.26E+002 2.98E+000
1.2 8.57E+002 2.62E+001
2.4 1.01E+003 4.29E+001
8.9
4.9 7.73E+002 5.97E+000
0.6 6.81E+002 1.83E+002
6.4
1.5 7.2.8E+002 3.06E+.001
5.8

error
%

21.2
24.2
26.5
12.0

10.1
7.1

4.0

3.5

6.0

3.5
4.0
3.8

4.7
5.7
14.2
6.1
4.3
5.0
4.4

6.5
3.1
2.8

4.1
2.7
3.4
7.1
3.0

2.8
3.4
10.8
2.7
2.8

3.2
8.4
2.8
3.5

5.5
2.6

2.9

gfit

302.4
302.4
302.4
1.5

1.3
1.5

26.3

26.3

9.0

9.0
9.0
9.0

2.9
6.5
6.5
2.0
4.5 .̂
1.6 |̂
0.8 «*
O

0.8 ̂
1-6 o
9.3

9.3
0.5
1.3
1.5
0.8

0.8
2. 1
2.1
5.2
1.3

0.6
0.6
0.7
4.1

1.2
1.3

1.0



m
m
M
m
M

m
m
N

B
m
N

B

m
M
m
m
M

m
N

B

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73

1452.71
1508.66
1524.80
1534.54
1542.72
1562.20
1569.32
1588.06
1659.28
1669.54
1678.72
1719.20
1784.85
1806.53
1820.48

1927.52
1936.00
2128.67
2155.36
2186.21
2219.18
2238.83

2474.45
2492.08
2916.34
2989.92
3001.43
3158.98
3174.36
3183.20
3239.21
3259.45
3274.88
3526.93

726
754
762
767
771
781
785
794
830
835
839
860
892
903
910
911
964
968
1064
1078
1093
1109
1119
1120
1237
1246
1458
1495
1500
1579
1587
1591
1619
1629
1637
1763
1764

.92

.88

.95

.81

.90

.64

.19

.56

.15

.27

.86

.09

.90

.73

.70

.15

.19

.43

.70

.03

.45

.92

.74

.23

.48

.28

.27

.03

.78

.50

.18

.60

.59

.70

.41

.34

.31

4.50E+003
5.79B+002
3.29E+002
2.69E+002
7.85E+002
2.91E+002
6.66E+002
2.26E+003
2.45E+002
8.23E+002
4.91B+002
2.47E+003
1 . 98E+002
3.18E+002
1.35E+004
2.35E+000
2.37E+003
7.84B+003
1.85E+002
2.46E+002
3.08E+002
2.17E+002
5.84B+002
2.11E+000
2.12E+002
1.97E+002
2.54E+002
3.57B+002
1.5BE+002
1.82E+002
1.02E+003
6.80B+002
4.33E+002
5.14E+002
1.79E+002
4.96E+002
2.79E+000

1.6
4.5
7.4
7.8
3.7
7.1
3.7
1.7
8.5
3.6
5.0
1.8
6.7
6.1
0.7
10.0
2.0
1.0
5.9
6.0
5.3
5.8
5.6
11.8
6.8
7.5
7.3
3.8
6.7
5.7
2.0
2.5
4.9
3.8
7.1
3.9
6.4

6.15E+002
5.96E+002
5.69E+002
5.31E+002
5.17E+002
4.74E+002
4.47E+002
4.27E+002
3.53E-I-002
3.45E+002
3.31E+002
3.08E+002
2.57E+002
2.86E+002
1.95B+002

2.00E+002
2.06E+002
2.26E+002
1.88E+002
1.94E+002
1.77E+002
2.20E+002

1.76E+002
1.95E+002
1.49E+002
1.08E+002
1.15E+002
1.01E+002
1.18E+002
1.11E+002
1.47E+002
1.07E+002
9.22E+001
9.99E+001

5.04E+001
6 . 73E+000
3.87E+000
3.18E+000
9.34E-I-000
3.51E+000
8.05E+000
2 . 77E+001
3.13B+000
1.06B+001
6.35E+000
3.27E+001
2 . 72E+000
4.42E+000
1.89E+002

3.51B+001
1.17E+002
3.01E+000
4.05E+GOO
5.15E+000
3.68E+000
9.98E+000

3 . 98E+000
3.73E+000
5.54E+000
7.95E+000
3.54E-I-000
4.26E+000
2.39E+001
1.60B+001
1.03E+001
1.23E+001
4.33E+000
1.27E+001

2.9
5.1
7.8
8.2
4.4
7.5
4.5
2.9
8.8
4.3
5.5
3.0
7.1
6.5
2.4

3.0
2.5
6.3
6.4
5.7
6.1
6.0

7.1
7.8
7.7
4.6
7.1
6.4
3.5
3.8
5.7
4.9
7.7
5.3

1.6
1.0
0.9
0.9
0.9
0.9
0.9
0.9
1.1
1.1
1.1
1.2
0.6
1.0
1.1

1.4
1.4
0.4
0.8
0.9
1.0
2.0

1.0
1.3
1.2

• 0.6
0.6
0.6
0.6
0.6
1.4
1.0
1.0
1.0

co
m
••«
o
o
o

Flags: m - a peak in a multiplet, N - last peak in a multiple!:, ? = bad fie
B * backround peak - will be subtracted from the peak above.



******** R A D I O N U C L I D E
Spectrum file name: 933245

det
set

A N A L Y S I S R E P O R T *********
Sample number: 5179-009

HUl.

Lid
#

1
2
3
4
5
6
7
8
9
10
11
12
13

1XU1~-L.LI_1<=

name

MN-54
EU-155
TL-208
PB-210
PB-212
BI-212
RA-223
RA-224
RA-226
RA-228
TH-228
TH-234
PA-231

0
0
0
0
1
0
0
1
0
0
0
0
0

.97

.94

.99

.99

.00

.69

.66

.00

.98

.97

.70

.93

.35

6
1
1
3
3
2
8
3
4
4
5
7
5

Sample
Activity

.359E+000

.460E+001

.267E+002

.055E+001

. 144E+002

.530E+002

.022E+001

.779E+002

.138E+001

.097E+002

.200E+002

.385E+001

.089E+001

enJUJ.vj.ty \p\~i/\ji

% • <,, Decay
Error

4
8
1
12
1
2
2
4
1
1
6
4
33

.29

.02

.54

.05

.91

.45

.44

.91

.62

.46

.05

.67

.36

Corrected

6.
1.
1.
3.
3.
2.
8.
3.
4.
4.
5.
7.
5.

575E+000
468E+001
267E+002
059E+001
192E+002
568E+002
032E+001
836E+002
138E+001
118E+002
279E+002
385E+001
089E+001

2

5
2
3
7
1
1
3
3
1
1
6
6
3

Decay Corr.
Sigma Error

.525E-001

.308E+000

. 818E+000

.227E+000

.194E+001

.233E+001

.837E+000

.690E+001

.318E+000

.177E+001

.258E+001

.762E+000

.328E+001

These peaks were not identified:

Peak
1
2
3
5
11
13
15
16
17
19
20
21
26
29
30
33
34
35
37
41
42
43
44
45
47
48
50
52
53
55
57
58
59
60

Channel
68.74
74.10 '
79.00
115.25
179.06
198.20
216.69
229.40
257.17
370.96
397.52
417.31
574.74
654.50
663.12
817.30
904.10
924.38
1123.33
1508.66
1524.80
1534.54
1542.72
1562.20
1588.06
1659.28
1678.72
1784.85
1806.53
1927.52
2128.67
2155.36
2186.21
2219.18

Energy
34.72
37.41
39.87
58.06
90.05
99.63
108.90
115.26
129.16
186.11
199.40
209.30
288.05
327.93
332.24
409.32
452.72
462.86
562.30.
754.88
762.95
767.81
771.90
781.64
794.56
830.15
839.86
892.90
903.73
964.19
1064.70
1078.03
1093.45
1109.92

Intensity
1.87E+001
l.OOE+001
8.63E+000
1.97E+000
2.44E+001
6.29E+000
2.31E+000
3.63E+000
1.24E+001
4.57E+000
2.19E+000
2.49E+001
2.15E+000
1.94E+001
2.36E+000
1.22E+001
2.98E+000
2.62E+001
5.97E+000
6?73E+000
3.87E+000
3.18E+000
9.34E+000
3.51E+000
2.77E+001
3.13E+000
6.35E+000
2.72E+000
4.42E+000
3.51E+001
3.01E+000
4.05E+000
5.15E+000
3.68E+000

SE Cand.
545.72
548.41
550.87
569.06
601.05
610.63
619.90
626.26
640.16
697.11
710.40
720.30
799.05
838.93
843.24
920.32
963.72
973.86
1073.30
1265.88
1273.95
1278.81
1282.90
1292.64
1305.56
1341.15
1350.86
1403.90
1414.73
1475.19
1575.70
1589.03
1604.45
1620.92

DE Cand.
1056.72
1059.41
1061.87
1080.06
1112.05
1121.63
1130.90
1137.26
1151.16
1208.11
1221.40
1231.30
1310.05
1349.93
1354.24
1431.32
1474.72
1484.86
1584.30
1776.88
1784.95
1789.81
1793.90
1803.64
1816.56
1852.15
1861.86
1914.90
1925.73
1986.19
2086.70
2100.03
2115.45
2131.92

Error
21.21
24.22
26.46
10.14
4.00
4.65
14.17
6.09
4.32
4.51
6.53
3.09
7.07
3.35
10.75
3.19
8.35
2.78
5.52
5.09
7.82
8.19
4.41
7.52
2.94
8.83
5.53
7.10
6.50
2.99
6.27
6.37
5.72
6.14

OS

o
o



62
63
64
65
66
67
68
69
70
71
72
73

2474.45
2492.08
2916.34
2989.92
3001.43
3158.98
3174.36
3183.20
3239.21
3259.45
3274.88
3526.93

1237.48
1246.28
1458.27
1495.03
1500.78
1579.50
1587.18
1591.60
1619.59
1629.70
1637.41
1763.34

3.98B+000
3.73E+000
5.54E+000
7.95E+000
3.54B+000
4.26E+000
2.39E+001
1.60B+001
1.03E+001
1.23E+001
4.33E+000
1.27B+001

1748.48
1757.28
1969.27
2006.03
2011.78
2090.50
2098.18
2102.60
2130.59
2140.70
2148.41
2274.34

2259.48
2268.28
2480.27
2517.03
2522.78
2601.50
2609.18
2613.60
2641.59
2651.70
2659.41
2785.34

7.12
7.78
7.70
4.56
7.14
6.39
3.49
3.78
5.71
4.87
7.69
5.33

CO

o
o



************** P E A K
Spectrum file name:

set ft

A S S O C I A T I O N R E P O R T ***************
933245 Sample number: 5179-009

luc Nuclide
.ide
ft
1 MN-54

2 EU-155

3 TL-208

4 PB-210

5 PB-212

6 BI-212

7 RA-223

8 RA-224

9 RA-226

10 RA-228

11 TH-228

12 TH-234

Peak

ft

49

10
14

25
36
38
51

4

7
8
10
22
28

40
46

18
24

23

23
27
32
39
61

31
54
56

9

6
12

Peak

channel

1669.54

173.65
209.92

553.35
1019.74
1164.63
1719.20

92.73

148.98
153.52
173.65
475.99
598.85

1452.71
1569.32

306.99
539.10

480.96

480.96
589.09
702.35
1216.87
2238.83

675.17
1820.48
1936.00

167.89

126.42
185.82

Peak

energy

835.27

87.34
105.50

277.35
510.52
582.94
860.09

46.76

74.97
77.25
87.34
238.65
300. 10X

726.92
785.19

154.10
270.22

241.14

241.14
295.22
351.86
609.05
1119.74

338.26
910.70
968.43

84.45

63.66
93.43

Peak
usage
%

100.00

21.31
65.31

116.57
106.79
97.15
80.27

100.00

83.61
89.91
118.83
75.94
90.16

98.62
103.05

136.03
82.90

82.81

17.19
97.25
96.78
104.60
104.59

103.13
100.14
97.16

100.00

148.62
26.74

CO
»H
O
o

13 PA-231
28 598.85 300. 9.84



*************************** M D A
Spectrum file name: 933245

R E P O R T ****************************
Sample number: 5179-009

Isotope

BE- 7
K-40
CR-51
CO-56
CO- 60
SE-75
ZR-95
RD-103
CD-109
SB-125
1-133
BA-131
LA- 140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC- 227
TH-234
U-234

Min.
Det. Act.

6.477E+000
9.412E+000
5.664E+000
6.831E-001
7.318E-001
7.788E-001
1.702E+000
7.627E-001
1.228B+001
2.287E+000
8.245E-001
1.457B+000
7.734E-001
4.249E+000
1.474E+000
7.646E-001
2.360B+001
6.734E+000
1.203E+001
5.237E+000
7.964E+000
3.814E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RD-106
SN-113
1-129
CS-134
BA-133
CE-139
ED-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

8.374E-001
6.327E-001
6.877E-001
4.994E-001
3.673E+000
7.439E-001
9.014E-001
8.242E+000
9.732E-001
5.134E+000
8.084E-001
1.040E+000
6.700E-001
1.491E+000
1.417E+000
7.982E-001
1.091E+000
1.566E+000
1.451E+000
3.711E+001
2.146E+001
4.533E+000

Isotope

NA-24
V-48
PE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB -124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

7.934E-001
7.521E-001
1.239E+000
7.251E-001
1.417E+000
7.927E-001
5.547E-001
9.423E-001
7.924E-001
7.631E-001
1.101E+000
2.890E+000
1.001E+000
1.068E+000
7.115E-001
9.559E+000
8.190E-001
3.396E+000
2.062E+000
1.466E+002
1.401E+002
1.416E+000 CM

O

O



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:54:56
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933246
Sample number
Sample geometry
Sample type
Sample size
Measured by

;5179-010
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 13:25:47
at 14:26:05

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 1 hours 25 minutes

Live time: 3.60E+003 s real time: 3.62E+003 s dead time: 4.98E-001 %

Shape calibration requested :PETRI2
Shape calibration used :PETRI2

Created :1993-Jan-18 11:47:07
Modified :1993-Jul-14 16:16:37

Energy calibration requested :DETECT2
Energy calibration used :DETECT2

Created :1993-Jan-18 12:07:00
Modified :1993-Jul-09 14:14:14

Efficiency calibration requested :PETRI2
Efficiency calibration used :PETRI2

Created :1993-Jan-18 14:37:42
Modified :1993-Aug-19 10:49:12

Last search discrimination level: 5.00
Last search FROM channel 9 TO channel 4087
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

<o
»•*
o

Peaked backround file:C:\SAMPO\SPECTRA\BKG2.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933246

F I T R E P O R T *********************
Sample number: 5179-010

peak

m
B
M
m
B
m
B
m
M
B
m
m
M

B

•>
B

m
B
M

B

B

B

B

B

m
B
M

m
N

no

l

2
3

4

5
6

7
8
9
10
11
12
13

14
15

16
17
18
19

20
21
22

23

24
25
26
27

28
29

30

31
32
33

34
35
36
37
38
39

centroid
channel

150.36

154
169

175

180
187

199
211
218
231
258
308
372

418
477

540
555
576
590

600
656
677

704

819
905
926
1021

1125
1166

1219

1455
1511
1537

1545
1571

.95

.51

.12

.49

.34

.74

.47

.35

.23

.74

.44

.82

.97

.79

.90

.20

.85

.85

.64

.34

.03

.20

.33

.74

.44

.76

.50

.82

.07

.05

.14

.30

.47

.82
1590.41
1672
1681
1721

.08

.13

.66

energy
keV

74.74
74.97
77.03
84.32
84.80
87.13
87.37
89.82
93.25
92.60
99.45
105.33
108.77
115.22
128.99
153.87
186.09
185.69
209.19
238.63
238.54
270.21
277.37
288.20
295.21
295.15
300.11
327.98
338.33
338.41
351.93
351.88
409.53
452.77
463.12
510.81
510.88
562.71
583.39
583.00
609.52
609.16
727.56
755.62
768.71
768.46
772.79
785.97
795.27
836.12
840.65
860.92

area error background
counts

9.88E+003
3.64E+001
1.55B+004
2.28E+003
2.33E+001
7.42B+003
7.456+000
5.258+003
5.43E+003
1.926+001
1.42E+003
2.05B+003
7.66E+002
8.74B+002
3.27E+003
1.18E+003
1.54E+003
1.61E+001
5.23B+003
5.486+004
1.04B+001
3.796+003
2.34E+003
2.716+002
4.226+003
6.47E+000
3.416*003
2.706+003
1.036+004
2.498+000
6.56E+003
1.278+001
1.29B+003
2.49B+002
2.728+003
4.32B+003
3.048*001
4 . 96B+002
1.47B+004
3 . 90B+000
4.506*003
1.476*001
3 . 156+003
3.936*002
3.886+002
1.726+000
5.226*002
4.706*002
1.626*003
5.606*002
2.886*002
1.766*003

%

2.9
3.1
2.1
3.9
4.0
1.5
11.1
1.9
1.9
4.5
4.3
3.4
7.8
9.9
2.7
4.2
3.4
4.0
1.4
3.7
5.4
1.5
2.8
16.3
1.6
7.8
1.9
2.5
1.9
16.8
1.2
3.1
24.4
12.0
1.3
1.8
6.3
4.6
1.0
7.2
1.6
3.1
1.8
5.5
7.9
13.7
6.5
8.0
2.3
5.1
8.4
1.5

counts

5.616*003

5.486*003
4.716*003

4.596*003

4.486*003
4.326*003

3.936*003
3.806+003
3.80E+003
3.64E+003
3.80E+003
3.45E+003
3.27E+003

2.966*003
3.85E+003

1.77E+003
1.82E+003
1.75E*003
1.57E+003

1.56E+003
1.64E+003
1.49E+003

1.316+003

1.226+003
9.826+002
9.536+002
1.006+003

8.586+002
7.486+002

6.526+002

5.996+002
5.866+002
5.376+002

4.796+002
4.746+002
4.006+002
3.916+002
3.63E+002
2.65E+002

intensity
gps

8.736+001

1 . 276+002
1.526+001

4.676+001

3.136+001
3.066+001

7.326+000
9.976+000
3.636+000
3.976+000
1.426+001
5.196+000
7.356+000

2.736+001
3.226+002

2.536+001
1.606+001
1.936+000
3.096+001

2.546+001
2.226+001
8.786+001

5.846+001

1.366+001
2 . 946+000
3.306+001
5.826+001

7.406+000
2.276+002

7.276+001

6.066+001
7.826+000
7.856+000

1.066+001
9.706+000
3.386+001
1.226+001
6.326+000
3.966+001

error
%

4.1

3.5
4.8

3.1

3.3
3.3

5.1
4.3
8.2

10.3
3.6
4.8
4.2

3.0
4.7

3.4
4.1
16.6
3.5

3.6
4.0
3.7

3.3

24.5
12.3
2.9
2.9

5.1
2.1

2.4

2.3
5.7
8.0

6.6
8.1
2.7
5.3
8.5
2.0

gfit

7.8

7.8
1.6

1.6

1.6
1.6

1.3
1.3
1.3
1.2
1.5
0.6
0.9

0.9
124.1

1.0
1.4
1.1
1.2

1.2
1.6
6.0

1.5

2.1
1.0
0.7
1.8

0.6
2.6

1.5

1.3
0.7
1.1

1-1
1.9
1.0
1.3
1.3
0.6

«**
<0
Ĥ

o

0
o



m
M
B

m
M
B

B

B

B

m
m
M

m
M

40
41

42
43
44

45
46
47

48

49
50

51
52
53
54
55
56
57
58
59

1809
1822

1868
1930
1938

2188
2221
2241

2476

2755
2919

2992
3018
3162
3176
3185
3241
3261
3276
3529

.26

.98

.63

.19

.49

.87

.33

.19

.71

.87

.03

.20

.68

.54

.81

.40

.82

.66

.89

.41

904.
911.
910.
934.
965.
969.
968.
1094.
1110.
1120.
1119.
1238.
1238.
1378.
1459.
1460.
1496.
1509.
1581.
1588.
1593.
1621.
1631.
1638.
1765.

74
60
99
43
22
38
80
61
85
79
84
60
11
25
89
45
50
75
74
87
18
41
34
96
36

2.71E+002
9.08E+003
3.82E+000
2.13E+002
1.73E+003
5.41E'+003
1.73E+000
1.78E+002
1.71E+002
7.71E+002
4.56E+000
2.78E+002
2.17E+000
1.82E+002
2.22E+002
1.68E+001
1.68E+002
1.09E+002
1.27E+002
6.78E+002
6.88E+002
2.39E+002
3.31E+002
1.32E+002
5.82E+002

9.2
1.1
8.4
7.1
2.9
1.6

15.9
10.7
11.7
2.9
5.8
6.2
13.0
9.1
7.9
1.6
10.9
15.4
9.0
3.1
3.0
7.9
5.8
11.2
2.6

2.58E+002
2.21E+002

2.21E+002
1.18E+002
9.47E+04;!

1.73E+002
1.39E+002
2.07E+002

1.80E+002

1.87E+002
1.37E+002

1.48E+002
1.46E+002
1.10E+002
1.07E+002
1.16E+002
1.37E+002
1.18E+002
8.17E+001
1.05E+002

6.36E+000
2.14E+002

5.15E+000
4.30E+001
1.35E+002

4.94E+000
4.81E+000
2.19E+001

8.63E+000

6.24E+000
8.09E+000

6.28E+000
4.11E+000
5.02E+000
2.70E+001
2.75E+001
9.72E+000
1.36E+001
5.46E+000
2.62E+001

9.3
1.7

7.2
3.2
2.1

10.8
11.8
3.2

6.3

9.2
8.0

11.0
15.5
9.2
3.6
3.5
8.1
6.2
11.4
4.0

1.9
1.9

0.8
1.4
1.4

1.5
1.9
0.7

1.0

1.2
1.3

•1.5
1.6
0.8
0.8
0.8
1.4
1.3
1.3
0.6

Flags: m = a peak in a multiplet, M - last peak in a multiplet, ? = bad fit
B = backround peak - will be subtracted from the peak above.

o
o
o



******** R A D I O N D C L I D E
Spectrum file name: 933246

A N A L Y S I S R E P O R T *********
Sample number: 5179-010

un nuc nucxiae
det lid name
set i

1 K-40
2 EU-155
3 TL-2G8
4 PB-212
5 BI-212
6 RA-223
7 RA-226
8 RA-228
9 TH-228
10 PA-231

Sample
Activity

0.87 4.211E+001
0.97 2.400E+001
0.99 1.675E+002
1.00 3.561E+002
0.96 2.946E+002
0.66 7.574B+001
0.89 9.261E+001
0.97 4.722E+002
0.70 7.490E+002
0.35 1.354E+002

a,

Error

8.68
4.93
1.26
2.19
2.14
2.92
1.50
1.26
4.78
19.79

uuj.vj.uy ipt_i/v>j
Decay Decay Corr.

Corrected 2 Sigma Error

4.211E-I-001 7.168E+000
2.413E+001 2.334E+000
1.675E+002 4.127E+000
3.615E+002 1.551E+001
2.990E+002 1.256E+001
7.584E+001 4.342E+000
9.261E+001 2.721E+000
4.746E+002 1.174E+001
7.603E+002 7.128E+001
1.354E+002 5.251E+001

These peaks were not identified:

Peak
5
6
7
9
10
11
13
14
18
21
24
25
26
28
32
33
34
36
37
38
40
42
43
45
46
48
49
51
52
53
54
55
57
58
59

Channel
180.49
187.34
199.74
218.35
231.23
258.74
372.82
418.97
576.85
656.34
819.33
905.74
926.44
1125.50
1511.14
1537.30
1545.47
1590.41
1672.08
1681.13
1809.26
1868.63
1930.19
2188.87
2221.33
2476.71
2755.87
2992.20
3018.68
3162.54
3176.81
3185.40
3261.66
3276.89
3529.41

Energy
89.82
93.25
99.45
108.77
115.22
128.99
186.09
209.19
288.20
327.98
409.53
452.77
463.12
562.71
755.62
768.71
772.79
795.27
836.12
840.65
904 . 74
934.43
965.22
1094.61
1110.85
1238.60
1378.25
1496.50
1509.75
1581.74
1588.87
1593.18
1631.34
1638.96
1765.36

Intensity
3.13E+001
3.04E-I-001
7.32B+000
3.63B+000
3.97E+000
1.42B+001
7.28E+000
2.73E+001
1.93E+000
2.22B+001
1.36E+001
2.94B+000
3.30B+001
7.40E+000
7.82E+000
7.81E+000
1.06E+001
3.38E+001
1.22B+001
6.32B+000
6.36E+000
5.15B+000
4.30B+001
4.94E-I-000
4.81B+000
8.56E+000
6.24B+000
6.28B+000
4.11E+000
5.02B+000
2.70B+001
2.75B+001
1. 36B+001
5.46E+000
2.62B+001

SB Cand.
600.82
604.25
610.45
619.77
626.22
639.99
697.09
720.19
799.20
838.98
920.53
963.77
974.12
1073.71
1266.62
1279.71
1283.79
1306.27
1347,12
1351.65
1415.74
1445.43
1476.22
1605.61
1621.85
1749.60
1889.25
2007.50
2020.75
2092.74
2099.87
2104.18
2142.34
2149.96
2276.36

DE Cand.
1111.82
1115.25
1121.45
1130.77
1137.22
1150.99
1208.09
1231.19
1310.20
1349.98
1431.53
1474.77
1485.12
1584.71
1777.62
1790.71
1794.79
1817.27
1858.12
1862.65
1926.74
1956.43
1987.22
2116.61
2132.85
2260.60
2400.25
2518.50
2531.75
2603.74
2610.87
2615.18
2653.34
2660.96
2787.36

Error
3.32
3.30
5.06
8.18
10.26
3.60
4.19
2.96
16.63
4.00
24.55
12.26
2.88
5.06
5.69
8.05
6.59
2.69
5.31
8.55
9.26
7.22
3.18
10.85
11.77
6.36
9.22
10.96
15.50
9.19
3.61
3.47
6.19
11.42
4.00

CO
CO
«•*
o
o
o



************** P E A K
Spectrum file name:

Under Nuc Nuclide
deter lide
set # #

1 K-40

2 EU-155

3 TL-208

4 PB-212

A S S O C I A T I O N R E P O R T ***************

5 BI-212

6 RA-223

7 RA-226

8 RA-228

9 TH-228

10 PA-231

933246

Peak

#

50

4
8

17
27
29
39

1
2
4
15
20

31
35
56

12
16

19
23
30
47

22
41
44

3

20

Peak

channel

2919.03

175.12
211.47

555.20
1021.76
1166.82
1721.66

150.36
154.95
175.12
477.79
600.64

1455.05
1571.82
3241.82

308.44
540.90

590.85
704.20
1219.07
2241.19

677.03
1822.98
1938.49

169.51

600.64

Sample number: 5179-010

Peak

energy

Peak
usage

1459.89

87.13
105.33

277.37
510.81
583.39
860.92

74.74
77.03
87.13
238.63
300.11

727.56
785.97
1621.41

153.87
270.21

295.21
351.93
609.52
1120.79

338.33
911.60
969.38

84.32

300.11

100.00

26.47
82.97

118.27
104.31
103.37
87.85

72.93
83.94
101.68
82.13
79.59

95.54
99.57
138.84

133.67
66.98

95.97
98.40
98.49
107.11

102.12
101.60
96.84

100.00

20.41

o
o



*************************** M D A
Spectrum file name: 933246

R E P O R T ****************************
Sample number: 5179-010

Isotope

BE-7
K-40
CR-51
CO-56
CO-60
SE-75
ZR-95
RO-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
ED-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

1.152E+001
1.206E+001
9.454E+000
1.288E+000
1.303E+000
1.315E+000
3.331E+000
1.337E+000
3.171E+001
3.881E+000
1.472E+000
2.520B+000
2.256E+000
7.354E+000
3.936E+000
1.425B+000
4.100B+001
1.140E+001
4.884E+001
1.061E+001
1.951E-1-001
5.220B+003

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA- 231
0-235

Min.
Det. Act.

1.338E+000
1.192E+000
1.869E-t-000
9.920E-001
6.676E+000
1.344E+000
1.669E+000
1.426E+001
1.730E+000
5.633E+002
1.406E+000
1.718E+000
9.787E-001
2.756E+000
3.292E+000
1.435E+000
2.305E+000
2.563E+000
2.463E+000
1.069E+002
3.623E+001
8.144E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
A6-110M
SB -124
1-131
CS-137
BA-140
CE-141
EO-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

1.406E+000
1.158E+000
2.225E+000
1.272E+000
2.233E+000
1.239E+000
9.239E-001
1.627E+000
1.482E+000
1.271E+000
1.733E+000
4.886E+000
1.655E+000
2.102E+000
1.109E+000
3.634B+002
1.483E+000
5.901E+000
3.695E+000
6.788B+002
2.002E+002
1.135E+001 GO

CO



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:56:36
*****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933247
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-011
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 13:25:47
at 14:26:38

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 1 hours 25 minutes

Live time: 3.60E+003 s real time: 3.65E+003 s dead time: 1.40E+000 %

Shape calibration requested :PETRI4
Shape calibration used :PETRI4

Created :1993-Jan-13 10:59:35
Modified :1993-Sep-03 01:11:04

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :1994-Jan-27 08:16:11

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI4

Created :1993-Jun-25 14:12:16
Modified :1993-Sep-21 15:14:24

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

OS
CO

Peaked backround file:C:\SAMPO\SPECTRA\BKG4.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933247

F I T R E P O R T *********************
Sample number: 5179-011

peak centroid

m
M

B

B
m
B
m
B
M
B

•
B
m
B
M
B

B

m
B
M
B

B

m
B
M

B

no

1
2
3

4
5

6

7

8

9
10

11

12

13
14
15
16
17
18
19
20
21

22
23
24
25

26

27
28
29
30
31

32
33
34
35
36
-
37
38

channel

75.56
80.51
93.91

116.29
127.82

146.32

150.30

154.85

162.66
169.31

174.99

180.45

187.25
199.56
211.46
218.02
230.86
258.60
292.12
308.47
372.47

399.19
418.94
432.34
477.68

482.48

505.71
540.92
555.22
576.79
590.94

600.68
643.83
656.46
665.17
677.13

682.44
704.31

energy
keV

37
40
46
46
58
63
63
73
72
75
74
77
77
81
84
84
87
87
90
90
93
99
105
109
115
129
146
154
186
185
199
209
216
238
238
241
241
252
270
277
288
295
295
300
322
328
332
338
338
341
352
351

.65

.14

.86

.58

.09

.87

.30

.14

.90

.14

.91

.42

.09

.33

.66

.45

.50

.60

.24

.01

.65

.81

.77

.05

.48

.36

.14

.32

.34

.72

.70

.58

.28

.96

.63

.36

.78

.98

.58

.74

.52

.60

.16

.47

.04

.36

.71

.69

.46

.34

.28

.86

area error background
counts %

2.
4.
1.
2.
1.
2.
7.
3.
9.
6.
2.
9.
2.
1.
9.
1.
3.
1.
2.
1.
2.
5.
6.
2.
3.
1.
7.
3.
1.
4.
1.
1.
1.
1.
3.
1.
5.
8.
1.
6.
1.
2.
1.
9.
5.
8.

998+003
928+003
038+003
838+001
968+003
048+003
866+001
726+003
728+000
376+004
836+001
906+004
346+001
036+003
068+003
038+001
078+004
088+001
388+004
678+000
516+004
936+003
296+003
206+003
156+003
168+004
258+002
986+003
458+003
688+001
056+003
626+004
336+003
826+005
668+001
758+004
246+000
506+002
138+004
648+003
188+003
818+003
198+001
766+003
516+002
726+003

1.218+003
3.
2.
1.
4.
1.

358+004
088+000
068+003
916+003
996+001

18.9
12.6
6.4
7.3
4.8
10.0
1.8
8.4
7.9
1.1
3.4
0.9
3.9

23.5
11.4
13.3
4.8
18.9
6.0
23.9
4.5
2.5
9.8
47.2
2.4
2.6
11.5
3.4
5.9
1.4
4.5
1.2
6.1
0.9
3.7
3.1
16.1
5.1
0.8
2.9
5.0
32.6
3.9
1.2
6.6
1.9
4.6
0.5
21.3
4.9
1.5
13.9

counts

5.756+003
4.828+003
3.998+003

5.266+003
7.096+003

8.756+003

8.586+003

7.886+003

6.076+003
7.556+003

7.846+003

7.226+003

5.896+003
4 . 806+003
5.456+003
5.016+003
4.286+003
4.668+003
4.198+003
4.056+003
3.818+003

3.438+003
3.308+003
3.226+003
2.796+003

2.608+003

2.336+003
2.336+003
2.518+003
2.286+003
2.258+003

2.248+003
2.208+003
2.226+003
2.188+003
2.018+003

2.006+003
2.046+003

intensity
gps

8.876+000
1.408+001
2.726+000

4 . 776+000
4.888+000

8.786+000

1 . 508+002

2.336+002

2.426+000
2.148+001

7.286+001

5.676+001

6.016+001
1.446+001
1.556+001
5.456+000
7.936+000
3.046+001
2.016+000
1.146+001
4.626+000

3.526+000
5.586+001
4.716+000
6.956+002

6.736+001

3.396+000
4.746+001
2.868+001
5.286+000
1.288+001

4.506+001
2.708+000
4.368+001
6.128+000
1.726+002

5 . 526+000
2.626+001

error
*

26.9
20.5
12.2

7.3
10.9

9.2

4.0

3.9

23.8
12.1

6.2

7.1

5.9
4.6
10.5
47.4
4.6
4.7
12.2
5.3
7.3

6.3
4.7
7.6
4.9

5.7

7.1
5.1
5.8
7.2
33.0

5.3
8.4
5.6
7.0
5.3

7.2
5.6

gfit

57.5
57.5
1.1

1.8
7.8

10.6

10.6

10.6

7.7
98.6

98.6

98.6

66.0
3.6
59.9
18.3
1.1
9.0
1.8
3.0
2.0

0.8
2.9
2.3
28.1

28.1

0.7
1.1
5.7
1.5
2.3

1.9
0.8
4.2
1.2
1.1

1.1
1.2



B

B

B

B

m
M

m
m
M

B

B
m
M
B

B

B
m
M

m
m
M
B
m
m
m
M

39
40
41
42

43
44

45

46

47
48
49
50
51
52
53
54
55
56

57
58
59

60
61

62
63
64
65
66

67
68
69
70

71
72
73
74
75
76

77
78
79
80
81
82

819
906
926
1022

1125
1167

1219

1455

1511
1527
1545
1565
1572
1590
1662
1672
1681
1722

1788
1809
1823

1930
1939

2131
2158
2189
2222
2242

2477
2495
2749
2919

2993
3004
3027
3162
3177
3186

3243
3251
3262
3278
3334
3530

.46

.33

.67

.14

.75

.16

.45

.53

.57

.70

.62

.45

.05

.91

.09

.39

.81

.22

.25

.49

.60

.81

.17

.77

.56

.41

.29

.11

.82

.63

.67

.93

.40

.77

.31

.33

.91

.19

.11

.74

.85

.16

.96

.44

409.84
453.27
463.44
511.16
510.92
562.96
583.66
583.13
609.80
609.25
727.81
727.22
755.83
763.89
772.85
782.76
786.06
795.49
831.08
836.23
840.94

' 861.14
860.56
894.15
904.76
911.82
910.91
965.42
969.60
968.88
1065.90
1079.29
1094.72
1111.16
1121.07
1120.15
1238.93
1247.84
1374.88
1460.03
1460.60
1496.78
1502.46
1513.73
1581.26
1589.06
1593.20
1592.74
1621.67
1625.99
1631.54
1639.20
1667.62
1765.40

4.28E+003
8.58E+002
8.75E+003
1.28E+004
4.26E+001
1.65E+003
4.75E+004
1.10E+001
3.08E+003
1.65E+001
1.04E+004
2.91E+000
1.37E+003
8.32E+002
1.75E+003
6.84E+002
1.46E+003
5.18E+003
6.62E+002
1.94E+003
1.12E+003
5.61E+003
1.57E+000
4.51E+002
7.21E+002
3.18E+004
3.81E+000
5.50E+003
1.84E+004
1.72E+000
4.26E+002
4.93E+002
7.00E+002
5.27E+002
5.31E+002
4.26E+000
2.46E+002
3.34E+002
2.03E+002
6.74E+002
9.05E+000
7.32E+002
4.09E+002
2.54E+002
4.67E+002
2.54E+003
1.71E+003
1.28E+000
1.24E+003
2.43E+002
1.29E+003
4.12E+002
1.61E+002
5.60E+002

1.3
4.5
0.8
2.4
9.4
2.1
0.6
2.2
1.7
2.8
1.1
10.5
2.9
6.4
3.7
4.9
2.7
0.9
4.4
2.2
2.9
1.5
20.5
5.6
6.4
0.9
7.4
0.6
0.6
17.4
7.7
4.4
4.2
3.6
9'. 5
6.3
7.2
9.3
13.6
22.8
4.5
2.5
4.3
7.6
3.8
1.7
2.2
14.3
2.3
6.7
2.2
4.5
10.4
3.5

1.87E+003
1.57E+003
1.62E+003
1.96E+003

1.54E+0&3
1.47E+003

1.52E+003

1.29E+003

1.25E+003
1.20E+003
1.10E+003
9.39E+002
9.00E+002
8.28E+002
7.09E+002
7.14E+002
6.94E+002
5.28E+002

5.50E+002
5.70E+002
3.75E+002

3.62E+002
3.03E+002

4.54E+002
3.98E+002
3.95E+002
3.68E+002
4.82E+002

3.76E+002
4.49E+002
3.96E+002
2.95E+002

2.12E+002
2.08E+002
2.85E+002
2.24E+002
2.91E+002
2.88E+002

2.16E+002
2.05E+002
1.98E+002
2.04E+002
2.51E+002
2.28E+002

2.65E+001
5.87E+000
6.13E+001
9.91E+001

1.41E+001
4.24E+002

2.87E+001

1.17E+002

1.61E+001
9.88E+000
2.10E+001
8.33E+000
1.78E+001
6.42E+001
8.59E+000
2.53E+001
1.47E+001
7.56E+001

6.33E+000
1.02E+001
4.55E+002

8.35E+001
2.81E+002

7.16E+000
8.39E+000
1.21E+001
9.24E+000
9.38E+000

4.80E+000
6.56E+000 •
4.37E+000
1.53E+001

1.70E+001
9.56E+000
5.96E+000
1.14E+001
6.23E+001
4.19E+001

3.08E+001
6.08E+000
3.24E+001
1.04E+001
4.10E+000
1.50E+001

5.6
7.1
5.5
5.9

5.8
5.5

5.7

5.7

6.3
8.6
6.8
7.5
6.3
5.8
7.3
6.2
6.5
6.1

8.1
8.7
6.0

6.1
6.1

9.9
7.6
7.6
7.2
11.4

9.6
11.3
15.1
23.8

7.2
8.0
10.2
7.9
7.1
7.3

7.4
9.7
7.4
8.4
12.6
8.3

0.8
0.7
1.0
13.4

0.6
2.8

1.1

1.7

1.1
2.0
2.1
0.8
0.8
0.6.
0.9
0.9
0.9
1.9

1.0
2.5
4.6

1.0
1.0

1.7
0.8
1.2
0.6
3.5

0.7
1.8
1.7
1.8

0.8
0.8
0.9
1.2
1.2
1.2

0.9
0.9
0.9
0.9
1.3
0.8

^̂O
O
O
o

Flags: m = a peak in a multiplet, M = last peak in a multiplet, ?
B = backround peak - will be subtracted from the peak above.

bad fit



******** R A D I O N U C L I D E
Spectrum file name: 933247

A N A L Y S I S R E P O R T *********
Sample number: 5179-011

uu nut nutj.j.ue
let lid name
set f

1 K-40
2 CE-141
3 EU-155
4 TL-208
5 PB-210
6 PB-212
7 BI-212
8 RA-224
9 RA-226
10 RA-228
11 TH-228

Sample
Activity

0.91 8.515E+001
0.92 2.497E+000
0.90 2.313E+001
0.96 2.876B+002
0.98 3.925E+001
0.98 7.425B+002
0.66 5.700B+002
0.98 9.496B+002
0.96 3.910E+001
0.94 9.601E+002
0.99 1.144B+003

«i

Error

24.08
12.17
18.45
2.93
12.31
2.21
4.24
6.21
3.75
3.34
6.44

ui_j.vj.i_y ipv,j./i>;
Decay Decay Corr.

Corrected 2 Sigma Error

8.515E+001 4.019E+001
3.442E+000 8.212E-001
2.326E+001 8.414E+000
2.876E+002 1.651E+001
3.930E+001 9.478E+000
7.537E+002 3.262E+001
5.786E+002 4.807E+001
9.639E+002 1.172E+002
3.910E+001 2.875E+000
9.649E+002 6.319E+001
1.161E+003 1.466E+002

These peaks were not identified:

Peak
1
2
4
5
6
9
12
13
14
16
17
18
20
21
22
23
27
28
30
33
34
35
37
39
40
41
43
47
48
49
50
52
53
54
55
57

Channel
75.56
80.51
116.29
127.82
146.32
162.66
180.45
187.25
199.56
218.02
230.86
258.60
308.47
372.47
399.19
418.94
505.71
540.92
576.79
643.83
656.46
665.17
682.44
819.46
906.33
926.67
1125.75
1511.57
1527.70
1545.62
1565.45
1590.91
1662.09
1672.39
1681.81
1788.25

Energy
37.65
40.14
58.09
63.87
73.14
81.33
90.24
93.65
99.81
109.05
115.48
129.36
154.32
186.34
199.70
209.58
252.98
270.58
288.52
322.04
328.36
332.71
341.34
409.84
453.27
463.44
562.96
755.83
763.89
772.85
782.76
795.49
831.08
836.23
840.94
894.15

Intensity
8.87E+000
1.40E+001
4.77E+000
4.69E+000
8.76E+000
2.42E+000
5.67E+001
6.01E+001
1.44E+001
5.45E+000
7.93E+000
3.04E+001
1.14E+001
4.47E+000
3.52E+000
5.58E+001
3.39B+000
4.74E+001
5.28E+000
2.70E+000
4.36B+001
6.12E-I-000
5.52E+000
2.65B+001
5.87E-I-000
6.13B+001
1.41E+001
1.61B+001
9.88B+000
2.10E+001
8.33E+000
6.42E+001
8.59B+000
2.53B+001
1.47E+001
6.33E+000

SE Cand.
548.65
551.14
569.09
574.87
584.14
592.33
601.24
604.65
610.81
620.05
626.48
640.36
665.32
697.34
710.70
720.58
763.98
781.58
799.52
833.04
839.36
843.71
852.34
920.84
964.27
974.44
1073.96
1266.83
1274.89
1283.85
1293.76
1306.49
1342.08
1347.23
1351.94
1405.15

DE Cand.
1059.65
1062 . 14
1080.09
1085.87
1095.14
1103.33
1112.24
1115.65
1121.81
1131.05
1137.48
1151.36
1176.32
1208.34
1221.70
1231.58
1274.98
1292.58
1310.52
1344.04
1350.36
1354.71
1363.34
1431.84
1475.27
1485.44
1584.96
1777.83
1785.89
1794.85
1804.76
1817.49
1853.08
1858.23
1862.94
1916.15

Error
26.86
20.49
7.35
11.30
9.27
23.79
7.08
5.91
4.59
47.40
4.59
4.70
5.27
7.48
6.33
4.68
7.07
5.10
7.18
8.42
5.62
7.04
7.25
5.56
7.07
5.47
5.81
6.34
8.57
6.80
7.51
5.80
7.28
6.19
6.52
8.14

CM
t̂

o
o



58
60
62
63
64
65
67
68
69
71
72
73
74
75
76
77
78
79
80
81
82

1809.49
1930.81
2131.77
2158.56
2189.41
2222.29
2477.82
2495.63
2749.67
2993.40
3004.77
3027.31
3162.33
3177.91
3186.19
3243.11
3251.74
3262.85
3278.16
3334.96
3530.44

904.76
965.42
1065.90
1079.29
1094.72
1111.16
1238.93
1247.84
1374.88
1496.78
1502.46
1513.73
1581.26
1589.06
1593.20
1621.67
1625.99
1631.54
1639.20
1667.62
1765.40

1.02E+001
8.35E+001
7.16E+000
8.39E+000
1.21E+001
9i:24E+000
4.80E+000
6.56E+000
4.37E+000
1.70E+001
9.56E+000
5.96E+000
1.14E+001
6.23E+001
4.19E+001
3.08E+001
6.08E+000
3.24E+001
1.04E+001
4.10E+000
1.50E+001

1415.76
1476.42
1576.90
1590.29
1605.72
1622.16
1749.93
1758.84
1885.88
2007.78
2013.46
2024.73
2092.26
2100.06
2104.20
2132.67
2136.99
2142.54
2150.20
2178.62
2276.40

1926.76
1987.42
2087.90
2101.29
2116.72
,$2i33 .16
2260.93
2269.84
2396.88
2518.78
2524.46
2535.73
2603.26
2611.06
2615.20
2643.67
2647.99
2653.54
2661.20
2689.62
2787.40

8.71
6.07
9.87
7.62
7.55
7.24
9.65
11.30
15.15
7.19
8.00
10.17
7.90
7.15
7.28
7.39
9.69
7.38
8.40
12.64
8.27

w

O
o
o
o



************** P E A K
Spectrum file name:

Under Hue Nuclide
deter lide
set i *

1 K-40

2 CE-141

3 ED-155

4 TL-208

5 PB-210

6 PB-212

A S S O C I A T I O N R E P O R T ***************
933247 Sample number: 5179-011

7 BI-212

8 RA-224

9 RA-226

10 RA-228

11 TH-228

Peak

*

70

19

11
15

29
42
44
56

Peak

channel

2919.93

292.12

174.99
211.46

555.22
1022.14
1167.16
1722.22

Peak

energy

1460.03

146.14

87.50
105.77

277.74
511.16
583.66
861.14

Peak
usage
%

100.00

100.00

16.35
51.58

113.86
104.77
95.19
78.96

26

26
31
38
45
66

36
59
61

10
24

93.91

482.48

482.48
590.94
704.31
1219.45
2242.11

677.13
1823.60
1939.17

169.31
432.34

46.86

241.36

241.36
295.60
352.28
609.80
1121.07

338.69
911.82
969.60

84.66
216.28

100.00

7
8
11
25
32

46
51

150.30
154.85
174.99
477.68
600.68

1455.53
1572.05

75.14
77.42
87.50
238.96
300.47

727.81
786.06

88.04
95.36
135.86
79.37
93.58

95.54
104.95

92.76

7.24
98.32
92.70
105.43
105.63

105.80
97.29
94.43

107.61
96.64

O

o



Spectrum file name:
M D A R E P O R T ****************************

933247 Sample number.: 5179-011

Isotope

BE-7
K-40
CR-51
CO-56
CO- 60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA-140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

8.889E+000
1.067E+001
7.874E+000
1.021E+000
1.071E+000
9.872E-001
2.136E+000
1.033E+000
1.590E+001
2.893E+000
1.243E+000
1.914E+000
1.630E+000
5.412E+000
1.911E+000
1.252E+000
2.731E+001
9.750E+000
1.400E+001
5.856E+000
1.255E+001
4.917E+002

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

1.200E+000
1.028E+000
1.598E+000
5.529E-001
5.642E+000
9.948E-001
1.363E+000
1.273E+001
1.391E+000
7.480E+000
1.110E+000
1.362E+000
7.469E-001
1.902E+000
1.791E+000
1.151E+000
1.277E+000
2.230E+000
1.838E+000
4.779E+001
2.684E+001
5.745E+000

Isotope

NA-24
. V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

1.318E+000
1.145E+000
1.851E+000
1.105E+000
2.060E+000
1.159E+000
7.006E-001
1.427E+000
1.082E+000
1.005E+-000
1.425E+000
4.249E+000
1.043E+000
1.169E+000
9.084E-001
1.163E+001
1.079E+000
6.919E+000
2.883E+000
1.947E+002
1.996E+002
1.839E+000

o
o

'towJ



SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 15:58:22
**************

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:537.01
Spectrum file name:933248
Sample number
Sample geometry
Sample type
Sample size
Measured by

:5179-012
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-22
:1994-May-22
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 14:35:55
at 15:36:37

:0 years 0 days 0 hours 0 minutes
:0 years 15 days 2 hours 35 minutes

Live time: 3.60E+003 s real time: 3.64B+003 s dead time: 1.15E+000 %

Shape calibration requested rPETRIl
Shape calibration used :PETRI1

Created :1993-Jan-20
Modified :1993-Sep-03

Energy calibration requested
Energy calibration used

Created
Modified

:DETKCT1
:DETECT1
:1993-Apr-27
:1994-Feb-01

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :1993-Jan-20
Modified :1993-Sep-03

11:13:47
01:04:36

16:21:17
17:08:58

15:46:11
01:06:18

COr-

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 5.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG1.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933248

peak centroid
no channel

F I T R E P O R T *********************
Sample number: 5179-012

m
M

B

B
m
B
M
B
m
B
m
m
M
B

m
M

B

m
B
M

m
B
M

m
M

B

1
2
3

4
5

8

9
10
11

12
-13
14
15
16
17
18

19
20
21
22

23
24
25
26
27
28

29
30
31
32
33
34

35
36
37
38
39

74.58
79.32
92.77

115.13
126.49

6 149.05

7 153.60

168.02

173.72
179.13
185.93

198.25
210.02
216.81
229.48
257.21
306.99
371.08

397.59
417.33
430.72
476.04

481.13
504.01
539.16
553.43
575.13
589.10

598.88
642.07
654.58
663.31
675.20
702.37

752.77
817.39
904.15
924.41
1019.73

B
40 1123.24
41 1164.64

energy
keV

37
40
46
46
58
63
63
75
74
77
76
84
84
87
90
93
92
99
105
108
115
129
154
186
185
199
209
216
238
238
241
252
270
277
288
295
295
300
321
327
332
338
351
351
377
409
452
462
510
510
562
582

.65

.03

.78

.40

.00

.70

.21

.01

.76

.29

.92

.51

.12

.37

.08

.49

.50

.66

.55

.95

.30

.18

.10

.17

.64

.44

.31

.01

.68

.54

.23

.67

.25

.39

.24

.23

.08

.12

.71

.97

.34

.28

.87

.84

.07

.37

.74

.87

.52

.89

.26

.94

area error background
counts

2.46E+003
4.19E+003
2.85E+003
8.53E+000
1.60E+003
2.11E+003
5.13E+001
5.21E+004
6.96E+000
8.19E+004
7.71E+000
7.82E+003
6.39E+000
2.77E+004
1.91E+004
1.88E+004
7.53E+001
4.34E+003
5.72E+003
1.66E+003
2.51E+003
8.72E+003
2.87E+003
3.55E+003
3.74E+001
8.41E+002
1.24E+004
1.02E+003
1.38E+005
2.23E+001
1.43E+004
5.89E+002
8.60E+003
4.92E+003
9.26E+002
9.46E+003
3.42E+000
7.49E+003 .
4.69E+002
6.51E+003
8.59E+002
2.51E+004
1.54E+004
6.77E+000
3.82E+002
3.22E+003
7.35E+002
6.61E+003
l.OOE+004
3.70E+001
1.30E+003
3.63E+004

%

22.8
13.1
3.4
10.7
4.7
7.5
12.4
2.2
10.0
1.7
8.8
5.3
15.1
2.2
2.9
2.7
2.0
3.5
4.8
13.4
2.6
1.8
3.0
3.1
1.7
8.1
1.1
5.6
1.2
3.7
4.2
11.1
0.7
2.1
10.9
1.7
20.5
2.0
8.8
1.7
7.7
1.4
0.7
5.1
13.7
2.0
5.0
1.3
2.3
8.9
1.5
0.6

9
7
5

6
8

1

1

8

8
8
7

5
6
6
5
5
4
4

4
3
3
3

3
2
2
2
2
2

2
2
2
2
2
2

2
1
1
1
1

1
1

counts

.OOE+003

.31E+003

.37E+003

. 68E+003

.79E+003

. 10E+004

. 06E+004

.70E+003

.65E+003

.29E+003

.43E+003

.89E+003

.07E+003

.10E+003

.28E+003

.65E+003

.99E+003

.69E+003

.29E+003

.99E+003

.79E+003

.77E+003

.60E+003

.75E+003

.64E+003

.81E+003

.45E+003

.44E+003

. 35E+003

..31E+003

.32E+003

.35E+003

. 56E+003

.13E+003

.31E+003

. 89E+003

.56E+003

.58E+003

.79E+003

.42E+003

.40E+003

intensity

6
1
7

3
4

1

1

1

6
4
4

1
1
4
6
2
8
1

2
4
3
5

5
2
3
2
4
4

3
2
3
4
1
8

2
2
5
4
7

1
3

gps
.72E+000
.11E+001
.02E+000

.72E+000

. 84E+000

.20E+002

. 89E+002

.82E+001

.50E+001

.49E+001

.48E+001

.05E+001

.41E+001

.14E+000

.38E+000

.33E+001

.41E+000

.17E+001

.91E+000

.44E+001

.76E+000

.48E+002

.72E+001

.44E+000

.77E+001

.20E+001

. 29E+000

.47E+001

.59E+001

.39E+000

.37E+001

.51E+000

.34E+002

.49E+001

.25E+000

.05E+001

.15E+000

.73E+001

.88E+001

.12E+001

. 26E+002

error
%

25
16
8

6
8

3

3

5

3
3
3

4
5

13
3
3
4
4

8
3
6
2

5
11
2
3
11
3

3
9
3
8
2
2

14
3
5
2
3

2
2

.3

.4

.2

.7

.5

.7

.3

.9

.4

.8

.7

.3

.4

.7

.7

.2

.1

.2

.6

.0

.3

.9

.0

.4

.7

.4

.2

.1

.2

.2

.0

.1

.9

.6

.0

.2

.6

.8

.4

.9

.6

gfit

34.7
34.7
1.2

1.4
3.7

34.4

34.4

14.9

14.9
14.9
14.9

3.3
11.0
11.0
0.7
2.8
1.4
2.1

1.3
1.7
0.9

35.4

35.4
1.9
0.8
2.1
1.3
3.6

3.6
1.0
2.1
2.1
8.8
1.0

1.4
0.9
0.6
1.6
7.2

0.7
2.6

r*
r»«̂
o
o
o



B

B

m
m
M
m
M

n
m
M

B

•
M

B

m
M

n
m
N

m
N

B

42

43
44
45
46
47
48
49
50
51
52
53
54
55
56

57
58
59
60
61
62
63
64
65

66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81

1216

1452
1508
1524
1534
1542
1562
1569
1587
1659
1669
1678
1719
1806
1820

1866
1927
1935
2007
2128
2155
2185
2219
2238

2474
2753
2916
2989
3001
3023
3159
3174
3183
3239
3259
3274
3320
3456
3526

3692

.87

.70

.65

.82

.80

.68

.35

.18

.97

.26

.51

.62

.20

.44

.45

.19

.61

.98

.14

.25

.59

.90

.03

.64

.08

.49

.38

.94

.06

.87

.10

.30

.07

.36

.19

.37

.52

.93

.88

.72

583.08
609.05
609.25
726.91
754.88
762.96
767.94
771.88
781.71
785.12
794.51
830.14
835.26
839.81
860.09
903.68
910.68
911.15
933.54
964.23
968.41
1003.97
1064.49
1078.15
1093.29
1109.85
1119.65
1120.23
1237.29
1376.90
1458.29
1495.04
1500.60
1511.99
1579.56
1587.16
1591.53
1619.66
1629.57
1637.15
1660.21
1728.37
1763.32
1764.31
1846.18

7.72E+000
1.02B+004
7.06B+000
8.15E+003
9.46E+002
7.13E+002
8.56E+002
1.32E+003
5.53E+002
1.28B+003
4.01E+003
4.28E+002
1.49E+003
8.92B+002
4.39E+003
5.09E+002
2.41E+004
2.35E+000
4.30E+002
4.34E+003
1.43E+004
1.46E+002
2.99E+002
3.40E+002
4.69E+002
3.51E+002
1.90E+003
2.11E+000
7.04B+002
5.05E+002
4.68E+002
5.52B+002
2.84E+002
1.32B+002
2.91E+002
1.89E+003
1.19E+003
8.09E+002
9.79B+002
2.83B+002
1.07E+002
3 . 82E+Q02
1.57B+003
2.79B+000
2.47E+002

6.4
0.8
5.8
0.9
3.9
4.6
3.7
2.8
5.7
3.2
1.1
6.1
2.3
3.3
1.2
4.2
0.7

10.0
5.5

. 1.5
0.8

21.1
8.6
6.9
6.9
6.8
1.5
11.8
3.2
7.6
5.5
3.6
5.9

16.3
6.2
2.0
2.6
4.2
3.4
7.7
16.8
3.4
2.1
6.4
5.5

1.31E+003

1.14E+003
1.16E+003
1.07E+003
1.02E+003
9.96E+002
8.49E+002
8.56E+002
7.92E+002
7.19E+002
6.85E+002
6.46E+002
5.15E+002
5.80E+002
4.51E+002

4.97E+002
4.01E+002
3.81E+002
4.58E+002
4.23E+002
3.68E+002
3.98E+002
3.40E+002
4.50E+002

3.38E+002
3.99E+002
3.27E+002
2.22E+002
2.27E+002
3.40E+002
2.50E+002
2.81E+002
2.68E+002
2.78B+002
2.15E+002
1.77E+002
2.16E+002
1.83E+002
1.73E+002

2.04E+002

9.59E+001

9.13E+001
1.10E+001
8.39E+000
1.01E+001
1.57B+001
6.66E+000
1.55B+001
4 . 90E+001
5.47B+000
1.91B+001
1.15E+001
5.81E+001
7.07E+000
3.38B+002

6.17E+000
6.43E+001
2.12E+002
2.24B+000
4.88E+000
5.60E+000
7.84B+000
5.96E+000
3.24E+001

1.32B+001
1.05E+001
1.02E+001
1.23E+001
6.35E+000
2.97E+000
6.81E+000
4.43B+001
2.81E+001
1.93E-I-001
2.35E+001
6.82E+000
2.62E+000
9.63E+000
4.02E+001

6.57B+000

2.7

2.6
4.6
5.2
4.4
3.7
6.2
4.0
2.7
6.5
3.3
4.1
2.6
4.8
2.4

6.0
2.7
2.4
21.2
8.9
7.2
7.2
7.1
2.6

3.9
8.0
6.0
4.4
6.4

16.5
6.9
3.5
3.9
5.2
4.6
8.3
17.1
4.8
4.2

6.8

1.2

1.5
1.2
0.9
0.9
0.9
1.0
1.0
0.8
0.9
0.9
0.9
0.8
0.6
2.3

0.9
1.3
1.3
2.0
1.4
1.1
1.8
1.2
1.4

0.8
2.1
1.2
0.9
0.9
1.3
1.1
1.1
1.1
1.7
1.5
1.5
1.4
0.5
1.1

0.8

GO
t̂

o
o

Flags: m - a peak in a multiplet, M - last peak in a multiplet, ?
B - backround peak - will be subtracted from the peak above.

bad fit



******** R A D I O N U C L I D E
Spectrum file name: 933248

set

A N A L Y S I S R E P O R T *********
Sample number: 5179-012

IUl_

.id
#

1
2
3
4
5
6
7
8
9
10
11
12
13

11UVJJ. J.UC

name

MN-54
EU-155
TL-208
PB-210
PB-212
BI-212
RA-223
RA-224
RA-226
RA-228
TH-228
TH-234
PA-231

V.U111. J.U

0
0
0
0
1
0
0
0
0
0
1
0
0

.97

.93

.99

.99

.00

.97

.66

.99

.98

.97

.00

.92

.35

Sample
Activity

1
2
2
1
5
4
1
6
1
7
9
1
9

.148E+001

.782E+001

.297E+002

.038E+002

.659E+002

.589E+002

.228E+002

.212E+002

.314E+002

.371E+002

.220E+002

.210E+002

.916E+001

activity vpui/ ij) - •
% •; > $ Decay

Error Corrected

3
7
1
8
1
2
2
6
1
1
4
5
34

.33

.39

.47

.17

.87

.03

.38

.99

.35

.46

.31

.06

.37

1
2
2
1
5
4
1
6
1
7
9
1
9

.187E+001

.799E+001

.297E+002

.039E+002

.745E+002

.659E+002

.230E+002

.306E+002

. 314E+002

.408E+002

.359E+002

.210E+002

.916E+001

2

7
4
6
1
2
1
5
8
3
2
7
1
6

Decay Corr.
Sigma Error

.737E-001

.053E+000

.637E+000

. 664E+001

.101E+001

.856E+001

.729E+000

. 639E+001

.489E+000

.125E+001

.913E+001

.199E+001

.680E+001

These peaks were not identified:

Peak
1
2
4
10
12
14
15
16
18
19
20
24
27
30
31
32
35
36
37
38
40
44
45
46
47
48
50
51
53
55
-57
58
60
61

Channel
74.58
79.32
115.13
179.13
198.25
216.81
229.48
257.21
371.08
397.59
417.33
504.01
575.13
642.07
654.58
663.31
752.77
817.39
904.15
924.41
1123.24
1508.65
1524.82
1534.80
1542.68
1562.35
1587.97
1659.26
1678.62
1806.44
1866.19
1927.61
2007.14
2128.25

Energy
37.65
40.03
58.00
90.08
99.66
108.95
115.30
129.18
186.17
199.44
209.31
252.67
288.24
321.71
327.97
332.34
377.07
409.37
452.74
462.87
562.26
754.88
762.96
767.94
771.88
781.71
794.51
830.14
839.81
903.68
933.54
964.23
1003.97
1064.49

Intensity
6.72E+000
1.11E+001
3.72E+000
4.49E+001
1.05E+001
4.14E+000
6.38E+000
2.33E+001
1.16E+001
2.91E+000
4.44E+001
2.44E+000
4.29E+000
2.39E+000
3.37E+001
4.51E+000
2.25E+000
2.05E+001
5.15E+000
4.73E+001
1.12E+001
1.10E+001
8.39E+000
1.01E+001
1.57E+001
6.66E+000
4.90E+001
5.47E+000
1.15E+001
7.07E+000
6.17E+000
6.43E+001
2.24E+000
4.88E+000

SE Cand.
548.65
551.03
569.00
601.08
610.66
619.95
626.30
640.18
697.17
710.44
720.31
763.67
799.24
832.71
838.97
843.34
888.07
920.37
963.74
973.87
1073.26
1265.88
1273.96
1278.94
1282.88
1292.71
1305.51
1341.14
1350.81
1414.68
1444.54
1475.23
1514.97
1575.49

DE Cand.
1059.65
1062.03
1080.00
1112.08
1121.66
1130.95
1137.30
1151.18
1208.17
1221.44
1231.31
1274.67
1310.24
1343.71
1349.97
1354.34
1399.07
1431.37
1474.74
1484.87
1584.26
1776.88
1784.96
1789.94
1793.88
1803.71
1816.51
1852.14
1861.81
1925.68
1955.54
1986.23
2025.97
2086.49

Error
25.34
16.41
6.73
3.83
4.27
13.69
3.69
3.23
4.20
8.60
2.96
11.40
11.25
9.19
3.05
8.14
13.97
3.17
5.55
2.83
2.92
4.57
5.25
4.44
3.72
6.21
2.67
6.51
4.06
4.81
5.99
2.70
21.23
8.85

e»
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62
63
64
66
67
68
69
70
71
72
73
74
76
77
78
79
80
81

2155.59
2185.90
2219.03
2474.08
2753.49
2916.38
2989.94
3001.06
3023.87
3159.10
3174.30
3183.07
3259.19
3274.37
3320.52
3456.93
3526.88
3692.72

1078.15
1093.29
1109.85
1237.29
1376.90
1458.29
1495.04
1500.60
1511.99
1579.56
1587.16
1591.53
1629.57
1637.15
1660.21
1728.37
1763.32
1846.18

5.60E+000
7.84E+000
5.96E+000
1.32E+001
1.05E+001
1.02E+001
1.23E+001
6.35E+000
2.97E+000
6.81E+000
4.43E+001
2.81E+001
2.35E+001
6.82E+000
2.62E+000
9.63E+000
4.02E+001
6.57E+000

1589.15
1604.29
1620.85
1748.29
1887.90
1969.29
2006.04
2011.60
2022.99
2090.56
2098.16
2102.53
2140.57
2148.15
2171.21
2239.37
2274.32
2357.18

2100.15
2115.29
2131.85
2259.29
2398.90
2480.29
2517.04
2522.60
2533.99
2601.56
2609.16
2613.53
2651.57
2659.15
2682.21
2750.37
2785.32
2868.18

7.18
7.24
7.13
3.88
7.97
6.03
4.43
6.41
16.52
6.86
3.49
3.85
4.57
8.26
17.12
4.80
4.15
6.75

GO

**o



************** P E A K
Spectrum file name:

Under Nuc Nuclide
deter lide
set ft ft

1 MN-54

2 EU-155

3 TL-208

4 PB-210

5 PB-212

A S S O C I A T I O N R E P O R T ***************
933248 Sample number: 5179-012

6 BI-212

7 RA-223

8 RA-224

9 RA-226

10 RA-228

11 TH-228

12 TH-234

13 PA-231

Peak

ft

52

9
13

26
39
41
54

Peak

channel

1669.51

173.72
210.02

553.43
1019.73
1164.64
1719.20

Peak

energy

835.26

87.37
105.55

277.39
510.52
582.94
860.09

Peak
usage
%

100.00

22.03
68.12

117.95
105.21
98.72
82.04

23

23
28
34
42
65

33
56
59

8
21

5
11

29

92. 77

481.13

481.13
589.10
702.37
1216.87
2238.64

675.20
1820.45
1935.98

168.02
430.72

126.49
185.93

598.88

46.78

241.23

241.23
295.23
351.87
609.05
1119.65

338.28
910.68
968.41

84.51
216.01

63.70
93.49

300.12

100.00

6
7
9

22
29

43
49
75

17
25

149.05
153.60
173.72
476.04
598.88

1452.70
1569.18
3239.36

306.99
539.16

75.01
77.29
87.37
238.68
300.12

726.91
785.12
1619.66

154.10
270.25

84.31
89.92
116.01
76.76
89.43

98.74
97.01
108.74

133.75
72.77

71.37

28.63
94.05
95.98
105.72
101.98

104.66
100.59
96.02

102.11
97.53

161.95
24.42

10.57

00
«-*
o
o
o
o



*************************** M D A
Spectrum file name: 933248

R E P O R T ****************************
Sample number: 5179-012

[so tope

BE-7
K-40
CR-51
00-56
CO-60
SE-75
ZR-95
RD-103
CD-109
SB-125
1-133
BA-131
LA- 140
CE-144
ED- 155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

8.786E+000
1.376E+001
7.608E+000
9.387B-001
1.028E+000
1.068E+000
2.338E+000
1.055E+000
1.649B+001
3.020E+000
1.165E+000
1.999E+000
1.204E+000
5.800B+000
1.979E+QOO
1.048B+000
3.244E+001
9.128E+000
1.710E+001
6.932B+000
1.066E+001
5.136B+002

Isotope

HA- 22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RD-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Nin.
Det. Act.

1.145E+000
9.555E-001
9.605E-001
6.841E-001
5.297E+000
9.842E-001
1.229B+000
1.117E+001
1.314E-I-000
8.482B+000
1.091E+000
1.404E+000
9.119E-001
2.048E+000
1.895E+000
1.136E+000
1.541E+000
2.084E+000
1.940E+000
5.047E+001
2.859E+001
6.184E+000

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
A6-110M
SB -12 4
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA- 234
AM -241

Min.
Det. Act.

1.175E+000
1.034E+000
1.658E+000
9.868E-001
1.964E+000
1.096B+000
7.640E-001
1.270E+000
1.098E+000
1.048E+000
1.497E+000
3.989E+000
1.376E+000
1.467E+000
9.589E-001
1.257E+OQ1
1.128E+000
4.738E+000
3.087E+000
1.941E+002
1.955E+002
1.824E+000

CM
GO



SAMPO 90, 1993 PA,MN,JR. Version 3.2Oh 1994-Jun-06 16:25:37

G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:000.01
Spectrum file name:933251
Sample number
Sample geometry
Sample type
Sample size
Measured by

:BLK38537
:PETRI
:SOLID
: 4.500E+01 G
:DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-May-31
:1994-May-31
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 14:59:19
at 15:59:19

:0 years 0 days 0 hours 0 minutes
:0 years 6 days 2 hours 59 minutes

Live time: 3.60E+003 s real time: 3.60E+003 s dead time: O.OOE+000 %

Shape calibration requested :PETRI4
Shape calibration used :PETRI1

Created :1993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested :DETECT4
Energy calibration used :DETECT4

Created :1993-Jan-13 13:19:58
Modified :1994-Jan-27 08:16:11

Efficiency calibration requested :PETRI4
Efficiency calibration used :PETRI1

Created :1993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

CO
00
«—I
o
o
o
o

Last search discrimination level: 5.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 15.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance : 1.00
Minimum acceptable confidence
Gamma reference library

0.25
C:\SAMPO\LIBRARY\MAIN.ILF

with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

Peaked backround file:C:\SAMPO\SPECTRA\BKG4.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K FIT R E P O R T *********************
Spectrum file name: 933251 Sample number: BLK38537

peak centroid energy area error background intensity error gf it
no channel keV counts % counts gps %

*** No peaks found ***

No Shape and Efficiency Calibration used.

Flags: m « a peak in a multiplet, M « last peak in a multiplet, ? = bad fit
B * backround peak - will be subtracted from the peak above.



Spectrum file name:
M D A R E P O R T ****************************

933251 Sample number.: BLK38537

isotope

BE-7
K-40
CR-51
CO-56
CO- 60
SE-75
ZR-95
RU-103
CD-109
SB-125
1-133
BA-131
LA- 140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC-227
TH-234
U-234

Min.
Det. Act.

7.552E-001
2.804E+000
6.206E-001
1.600E-001
1.886E-001
7.554E-002
1.916E-001
9.565E-002
1.080E+000
2.398E-001
1.339E-001
1.364E-001
1.550E-001
3.977E-001
1.279E-001
8.574E-002
2.465E+000
1.116E+000
1.340E+000
4.732E-001
1.366E+000
3.951E+001

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
EU-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
U-235

Min.
Det. Act.

1.809E-001
1.097E-001
1.364E-001
4.047E-002
9.503E-001
1.058E-001
1.247E-001
9.731E-001
1.167E-001
6.014E-001
1.032E-001
9.403E-002
4.855E-002
1.434E-001
1.284E-001
1.525E-001
2.323E-001
3.750E-001
3.178E-001
3.684E-I-000
3.068E+000
4.879E-001

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB-124
1-131
CS-137
BA-140
CE-141
EU-154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM-241

Min.
Det. Act.

1.583E-001
1.117E-001
2.416E-001
1.438E-001
3.469E-001
1.228E-001
5.394E-002
1.211E-001
7.399E-002
8.946E-002
1.489E-001
4.338E-001
8.758E-002
8.571E-002
8.035E-002
1.640E+000
9.296E-002
4.420E-001
6.037E-001
1.125E+001
2.413E+001
1.334E-001

in
oo
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SAMPO 90, 1993 PA,MN,JR. Version 3.20h 1994-Jun-06 16:24:31
A****************************************************************************
*
* G A M M A S P E C T R U M A N A L Y S I S R E P O R T

IT ANALYTICAL ST. LOUIS
Sample description:000.01
Spectrum file name:933250
Sample number :LCS38537
Sample geometry :PETRI
Sample type :SOLID
Sample size : 4.500E+01 6
Measured by :DEFAULT

Start of sample collection
End of sample collection
Sample count started on
Sample count ended on

Irradiation/sampling time
Decay time

:1994-Oct-01
:1994-Oct-01
:1994-Jun-06
:1994-Jun-06

at 12:00:00
at 12:00:00
at 16:06:15
at 16:22:09

:0 years 0 days 0 hours 0 minutes
:-l years 248 days 4 hours 6 minutes

Live time: 9.00B+002 s real time: 9.54E+002 s dead time: 5.66E+000 %

Shape calibration requested rPETRIl
Shape calibration used :PBTRI1

Created :1993-Jan-20 11:13:47
Modified :1993-Sep-03 01:04:36

Energy calibration requested :DETECT1
Energy calibration used tDETECTl

Created :1993-Apr-27 16:21:17
Modified :1994-Feb-01 17:08:58

Efficiency calibration requested :PETRI1
Efficiency calibration used :PETRI1

Created :1993-Jan-20 15:46:11
Modified :1993-Sep-03 01:06:18

Last search discrimination level: 15.00
Last search FROM channel 8 TO channel 4088
Last fitting discrimination level: 15.00
Last fit FROM channel 1 TO channel 4096
Identification energy tolerance .- 1.00
Minimum acceptable confidence : 0.25
Gamma reference library :C:\SAMPO\LIBRARY\MAIN.ILF
with 66 isotopes and 154 gamma lines.

MDA library name: C:\SAMPO\LIBRARY\MAIN.ILF
MDA energy tolerance: 1.00 keV
MDA decision limit 1-alpha: 95.00 %
MDA detection limit 1-beta: 95.00 %

CD
00
«M
o
o
o
o

Peaked backround file:C:\SAMPO\SPECTRA\BKGl.PTF
Energy tolerance for peaked backround subtraction:
Threshold factor for peak areas: 1.00

1.00 keV



********************* P E A K
Spectrum file name: 933250

F I T R E P O R T
Sample number: LCS38537

*********************

peak
no

1
2
3
4
5
6
7
8
9

10
11
12

B
13

B
14

centroid
channel

75
118
175
243
272
330
397
557
782
1322
1795
2346

2665

3673

.43

.70

.50

.44

.25

.95

.48

.56

.58

.66

.71

.51

.29

.04

energy
keV

38
59
88
122
136
166
199
279
391
661
898
1173
1172
1332
1332
1836

.08 6

.79 2

.26 2

.29 1

.71 1

.09 4

.38 2

.45 4

.97 3

.93 5

.32 2

.55 4

.98 2

.83 3

.04 5

.35 1

area error background
counts

.24E+003

.27E+005

.18E+005

.13E+005

.38E+004

.50E+004

.90E+003

.83E+003

.09E+004

. 24E+004

.98E+004

.32E+004

.83E-001

.85E+004

.54E-001

.65E+004

*

5.7
0.9
0.8
0.6
1.0
0.3
2.6
1.4
0.7
0.8
0.6
0.6
24.9
0.8
11.7
0.9

counts

1.48E+004
1.29E+004
1.04E+004
5.43E+003
4.30E+003
3.66E+003
3.47E+003
2.47E+003
2.26E+003
2.24E+003
1.91E+003
1.20E+003

8.60E+002

3.09E+002

intensity

6
2
2
1
1
5
4
8
7
2
1
3

3

1

gps

.78E+001

.10E+003

.05E+003

.18E+003

. 52E+002

.51E+002

.02E+001

.72E+001

.55E+002

.14E+003

.64E+003

.09E+003

.10E+003

.75E+003

error
*

12.2
4.6
2.7
2.7
2.9
2.8
3.8
3.0
2.6
2.6
2.4
2.2

2.4

4.0

gfit

23.6
31.1
22.2
7.2
1.6
6.0
1.6
1.4
2.6
5.2
2.0
2.3

4.8

2.7

Flags: m = a peak in a multiplet, M = last peak in a multiplet,
B » backround peak - will be subtracted from the peak above.

bad fit

r-
GO

o
o



******** R A D I O N U C L I D E
Spectrum file name: 933250

A N A L Y S I S R E P O R T *********
Sample number: LCS38537

uu
det
set

nuw
lid

•
1
2
3
4
5
6
7
8
9

nuî iiuc
name

CO-57
CO- 60
Y-88
CD-109
SN-113
CS-137
CE-139
HG-203
AM- 241

N.ULU..I.U

0
0
0
0
0
0
0
0
0

.99

.98

.98

.99

.99

.99

.99

.99

.99

Sample
Activity

8.432B+002
1.858E+003
1.058E+003
3.309B+004
6.988E+002
1.509E+003
4.122B+002
6.776E+001
3.518B+003

ac
%

Error

1
1
2
2
2
2
2
2
4

.98

.60

.06

.66

.60

.62

.81

.95

.62

tivicy tp\,i/v»j -
Decay

Corrected

8
1
1
3
6
1
4
6
3

.432E+002

.858E+003

.058E+003

.309E+004

.988E+002

.509E+003

.122E+002

.776E+001

.518E+003

2

3
5
4
1
3
7
2
3
3

Decay Corr.
Sigma Error

.265E+001

.829E+001

.267E+001

.724E+003

.562E+001

.741E+001

.271E+001

. 919E+000

.186E+002

These peaks were not identified:

Peak
1
7

Channel
75.43
397.48

Energy
38.08
199.38

Intensity
6.78E+001
4.02E+001

SE Cand. DE Cand. Error
549.08 1060.08 12.21
710.38 1221.38 3.81

OO
CO



************** P E A K
Spectrum file name:

Under Nuc Nuclide
deter lide
set ft #

1 CO-57

2 CO-60

3 Y-88

4 CD-109

5 SN-113

6 CS-137

7 CE-139

8 HG-203

9 AM-241

A S S O C I A T I O N R E P O R T ***************
933250

Peak

ft

4
5

12
13

11
14

3

9

10

6

8

2

Peak

channel

243.44
272.25

2346.51
2665.29

1795.71
3673.04

175.50

782.58

1322.66

330.95

557.56

118.70

Sample number: LCS3

Peak

energy

122.29
136.71

1173.55
1332.83

898.32
1836.35

88.26

391.97

661.93

166.09

279.45

59.79

Peak
usage
%

101.58
98.14

100.09
99.89

100.07
99.80

100.00

100.00

100.00

100.00

100.00

100.00
C5
oo

o
o



*************************** M D A
Spectrum file name: 933250

R E P O R T ****************************
Sample number: LCS38537

[sot ope

BE- 7
K-40
CR-51
CO-56
CO-60
SE-7S
ZR-95
RU-103
CD-109
SB- 125
1-133
BA-131
LA- 140
CE-144
EU-155
HG-203
PB-211
BI-212
RA-224
AC- 227
TH-234
D-234

Min.
Oet. Act.

3.863E+001
5.494E+001
2.910E+001
5.795E+000
6.724E+000
3.422E+000
9.446B+000
4.529E+000
7.244E+001
1.363B+001
4.876E+000
8.677E+000
7.860E+000
2.064E+001
1.096E+001
3.275B+000
1.326B+002
4.394E+001
6.748E+001
2.316E+001
4.826E+001
3.233E+003

Isotope

NA-22
SC-46
MN-54
CO-57
NI-65
SR-85
NB-95
RU-106
SN-113
1-129
CS-134
BA-133
CE-139
ED-152
GD-153
TL-208
PB-212
BI-214
RA-226
TH-228
PA-231
D-235

Min.
Det. Act.

5.156E+000
6.490E+000
5.557E+000
2.529E+000
2.656E+001
4.311E+000
5.147E+000
4.740E+001
5.058B+000
4.952E+001
4.616E+000
5.589E+000
2.603E+000
7.607E+000
7.935E+000
5.126E+000
6.012E+000
1.001E+001
8.829E+000
2.702E+002
1.220E+002
2.230E+001

Isotope

NA-24
V-48
FE-59
CO-58
ZN-65
Y-88
TC-99M
AG-110M
SB -124
1-131
CS-137
BA-140
CE-141
ED- 154
IR-192
PB-210
BI-207
RA-223
RA-228
TH-230
PA-234
AM- 241

Min.
Det. Act.

5.153E+000
4.955E+000
1.127E+001
5.451E+000
1.502E+001
5.417E+000
2.553E-I-000
5.466E+000
4.531E+000
4.209E+000
6.412E+000
1.599E+001
4.606E+000
5.359E+000
3.722E+OGO
9.176E+001
4.219E+000
2.172E+001
2.825E+001
9.139B+002
1.223E+003
8.222E+000

O
o
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riH/1010/04
PAIIIT/«095/*t

2 AH -
2
2

GIOM-120NL

PM/II/M
S/90SO/Q4
IM/9020/04
TOC/9060/04
MM/TCir/04
KM/iaP/04

COLO
09-JM-94
09-JUM-M

20-WW-W
20-Mw-ft
20-HOV-M I19*

cau

COLO
OHO
COLO
COLD
CO.D

COLO
COLO
OHO
OHO
COLO

OB-JUN-M
09-JUI-94
W-JW-M
09-JUH-94
09-JIM-M
09-JUH-94
09-JUI-94
09-JM-94
09-AM-94
09-JUH-94
OV-JUH-94
09-JUM-9*
09-JUI-94
09-JIM-9*
M-JUH-94
09-JUM-94
09-JUM-94
M-JUH-M

01-MI
OS-JUH
22- JW
21-MOV
20-HOV
20-HW
20-HW'
20-HW
OS-JIM
U-HW
19-JUH
OS-JIM
ta-HOV
29-NAT
19- JIM
19- JIM
01-JIM
OS-JIM

94 1190
94 1190
94 «19»
94 1190
94 1190
94 1190
94 0190
94 1190
94 1190
94 1190
•94 1190
•94 1190
94 1190
•94 1190
94 1190
94 1190
•94 1091
•94 1090

C79tM:90>
(79«Ui90»

•2312-001

C79M4i100)
(79644:100)
(79*44:100)
(79644:100)
(79643:100)
(79643:100)
(79643:100)
(79643:100)
(79645(100)
(79645)100)
(79645:100)
(79645:100)
(79645:100)
(79645:100)
(79645:100)
(796UHOO 79651:100)
(79646:100 79647:100)
(7964*:100 79647:100)

ha* not been rad *creet»d.
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1MJ ANALYSIS moUMT AMD ̂ ^ ^ Reference Document No. 50 22 4 0
CHAIN OF CUSTODY RECORD* " ' ' ~

Project Name/No.
Sample Teem Member a

i£TJC Semplea

Purcheae Order No.*
ProjeotConiact/Pnone '?

Carhar/Waybi No. '3
Reportto 10

o m r comiA iMcn PCP LI mi

Special Instructjons
Possible Hazard Identification: "

J FlemmeWe J Skin Irritant J Pomon B IJ Unknown f J
Sample Disposal: ** . *
Return to Client'J DtepoMl by Ut̂ a Archive

\

(mun

Turnaround Time Required: M
NorrraSI Ruth J

QC Level:
I'J tt.L| HI.J Protect BpecWc (MMdfv):

ISSaSSftUS'3^
4 *^—*'——- AMB§«^«4 fr^bJ '

Time: */**/: V<? O *
1. Received by Date:0>

Time:
2. ReNnquwhed by
i&gnMm/MMMoni

Data:
Time:

2. Received by Date:
T,me;

3 Relinquished by
SqnMn/AMtMjon)

Date:
11016:

3. Received by Date:
Time:

0000194



ProjectName

ANALYSIS REQUEST AND Reference Document No.30

CHAIN OF CUSTODY RECORD fcont.) * Page^of z,

l̂ »>&*?-l*̂ r1T Project No 273/3 ZH Samples Shipment Date 3/2

Numbar

Of\JE CONTAINER PEP LINE

IWcord Mo.

55 /too
*/**/«

UJM
CO Uttl

foe ml
So/<_ ,i j:

Sb
4 v < L- -

» f -'» f -

5S î .
55 /Loo HI f

Seo *»t

1*00
• ' » » . ' *

55 ft<9 II"F^ff
*<>'<- /**> TCLP 1/0*5 t »

5S
*/**/«
iiea

/2o

cnsem SS tlo**
K.t »c.T-~ i

5 So/c S/t.Z/1* rcc
S/tt/ir

'•%(*,

^qu t r»p
• • 1 4

M •«

. ; t r

'000195



INTCBNATIOKAL
TECHNOLOGY
COBPOBATION

OATt
Tm
BY

CoodkhM Upoa Receipt Varteocc Report
ITAS - St. Look Laboratory

Work Order No.: 5/79

No:.

RFA^OC

- - 'No* Applicable-.

^9 _ g^^. ^^.^M ̂ ^^^ ^^^r

CO

a
a

a
a

•r
•r

•••*.




